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PRE F AC E 


0.1 Construction programmes are inter-woven in a lergé measure 
in all sabtore of development, be it housing, transport, industry, 
irrigation, power, agriculture, oducation, or health, 

O22 | ‘fbme of the prevailing methods are outmoded, some designs 
are over-burdened with safety factors, and there are other design 
oriteria which in the light of newer techniques and methodologies, 
could be rationalised, There is scope for higher productivity in 

the manufacturs of building materials and alse for the introdusticn 
and promotion of some nsw mterials, There is alse considerable 
Toon for inprovemant in the orgamigational ard administrative side 
dealing with the whole field of construction Rsahee, credit systems, 
organisation and administrative provedures of pblic works 
departments, types of contracts and methods of Laneanting and payment, 
0. 3 Sines the Fourth and aidO swe Plans whl carry sizabla 
component of construction, economies in cunstructicn costes will be 

of significance in relidvjing the strain on Nation's resorroes and 

in assisting large development pregranms, To advise on this subjoci 
' the Planning Commission set up a high level technical Pane] vide. their 
Resolution No, PO/Constn/Plan/6/ 3/65 dated Ist October 1965, Tha 


Panel was constituted as under: 


~ Chedeman 
Prof,.M & Thacker Member, Planning Commission, 
Members 
Maj.Gen, Horkirat Singh Adviser (Construction), Planning 
Commission, 
Sori M.R, Chopra Chairman, Central Water & Power 
Commission, 


a 


é 


Mai. Gen, K,N, Dubey 
Sri N,G Dewan 

Sri HP, Sinha 

Sri DN, Chepra 

A Senisr Chief Engineer 
A Senior Chief Engineer 
A Senior Chief Engineer 
4 Senior Chief Engineer 
4 Senior Chief Engineer 
4 Senior Chief Engineer 
A Senior Chief Engineer 
4 Senior Chief kngineer 
Sri LG Patel 

Shri P.L. Verma 

Sri iJ. Shah 

Shri Uttam Sngh Dugal 


Sri & Kumar 


Engineer-in-Chief, Army 
Headquarters, New Delhi, - 


Chief Ingineer, Central Public 
Works Department, New Delhi, 


Director General (Road Development), 
Ministry of Transport, 


Addl.Member (Works), Ministry of 
Railways (Railway Board) 


to be nominated by the Govt, of 
Uttar Pradesh 


to be nominated by the Govt, of 
Punjab, 


to be nominated by the Govt, of 
West Bengal, 


the 
to be nominated by/Govt, of 
Assam 


to be nominated by the Govt, of 
Maharashtra, 


to be nominated by the Govt. of 
Andhra Pradesh 


to be nominated by the Govt. of 
Mysore, 


to be nominated by tho Govt. of 
Madrasa, 


President, Builders! Agsociaticn 
of India, Bombay, 


M/S Steelcrete India Lid, New 
Delhi, 


M/S Shah Construction Co. Ltd , 
Bombay. 


C/o M/S HS Dougal & Co, Lia, 
New Delhi, 


Chairman, National Projocts 
Construction Corporation Ltd, 
New Delhi, /- 


Sri Skrisma Lyer 


Shri akshoy Bose 


Shri P.C. Kapoor 


Dr. Lal ©, Verman 


Sri C.B, Patel 


Prof, Dinesh Mohan 
Prof, &R Mehra 
Prof, G@& Ramagwony 
Stri G. Pandey 

Prof, RN. Dogra 
Brig, &K. Boss 

The President 

The president 

The President — 

The President’ 


The President 


Chairman, Southern Centre, 
Builders! Association of Indla, 
Madraa 


C/o M/S Ballardie Thomson & 
Mathews, Calcutta, 


Director Genernl, Directorate 
General of Technical Development, 
New Delhi, 


Diroctor, Indian Standards 
Institution, New Delhi, 


Director, National Buildings 
Organisation, Ministry of Works, 
Housing &-Supply, New Delhi, 


Director, Central Buildiag 
Research Institute, Roorkee, 


Director, Central Road Research 
Institute, New Deihi. 


Director, Structural bogineering 
Research Centre, Roorkee,. 


Vice-Chancellor. University of 
Roorkes, Roorkee, 


Directc>, “ndian Institute of 
Technology, New Delhi. 


Director, Indian Institute of 
Tecauology: Powai, Bombay, 


Institution of Engineers (India) 
ctr his roprosentativs . 


Indien Inetitute of Architects 
or his represontative.. 


Institution o. Garvayors or his 
represaitative, 


Ingtitute of Town Plarners or 
his representativa, 


Indian Roads Cougress or his 
represenvative, 


Sri a Malhotra 


Darector (Construction Sarvices) 
Planning Commission - Member Secretury, 


The names of officers nominated by the various Mate 


Governnents and Instatutions as their represont:itives om the Panel 


are given below: 
Govt, of Uttar Pradesh 


Govt. of Punjab 


Govt. of Wost Bengal 


Govt. of Assan 


Govt, of Maberashtra 


Govt. of Andhra Pradesh 


Gavt. of Madras 


Govt, of Mysore 


Ingtitation of 
Enginoors (India 


Indian Ingtitute of 
architects 
Institution of Survyars 


Institute 
Planners 


of Tom 


Indian Roads Congress 


Stiri P.5. Bhoinager, Chief 
kngineor, P,W.D., Lucknow, 


Sri Kulbar Songh, Chief 
kngineer, Chandigarh Froject, 
Chandi gnr h, 


Shri J.h. Banerjee, Congulting 
Engineer, P.W.D,, Calcutta. 


Siri K. Barua, Chief Engineer, 
P,W.D,, Shillong, 


Sir2 K.V. Jogleker, Chief 


DK. Datey repleced Sri 
Joglokar in Devember 1966) 


Stri P,.T. Malla Reddy, Chief 
Engineer, Major Irrigation & 
Genoral, AIR abees 


Shri J, c. abrakan, Chief 
Enginser ( (Gendered) ; Madras 


Shri I,M, Mugdum, Chief 
Engineer, FWD, Mysore, 

Sri K.K. Nambiar, Chief 
Engineer, Concrete’ Association 
of India, Bombay. 


Shri J.R. Bhalla, Vice-President, 


Shri P,M. Gudi, President, 


Sori J.K. Chowdbury, President 
(later replaced by Shri P.6, 
Khanna, tho now President). 


Sri Bukum Singh, Secretary, /- 


a4 The terms of reference of this Panel of Expertg ware: 


"To gdviso on guide-lines for economy in construction 
costesand.to periodically review the progress mde 


in this Melé * 


5 fhe Chairman who bad the xuthority to co-opt additional 


mombers on the Panel co-opted the following: 


Sori Jamahed Burjor Aga 


Sri KM. Kantawala 


Siri D, Dutt 


Sari SK. Joglekar 
Maj. Gen, B, a, Loombe 


Shri T.N, Subba Rao 
Sri Eraoh A, Nadirshah 


Sori MN, Dastur 


C/o M/S Stapoorj4 N, Chanda bhoy 
& Co, Clartered ‘Architects, 
Engineers & Surveyors, Bombay, 


Chief Engineer (R&B) and Joint 
Sscretary to the Govt. of 
Gujarat, ahmedabad, 


Managing Diroctor, Natioual 
Buildings Construction Corporation 
Ltd. , New Dolhi, 


Chief Architect, Gentral Public _ 


‘Works De par tment. New Delhi, 
“Director General, Border Roads, 


New Dokht, 
C/o M/S Gammon India Ltd, , Bombay. 


Consulting Chartered Enginser, 
Bombay. 


C/o M/S M,N, Dastur & Co, 
Consulting Engineer a, Calcutta. 


The Panol also benefitted from tho opinions o% the following - 


who partioipated in tho doliberations as special invitees: 


Sri Ww Mascarenhas : 


Siri 0.1L. Manda 


(/'o M/S Mascarenhas Tarspore- 
wula, Congulting Engineers, 
Bombay. 


Chief Fngineor, Hindustan 
Construction Co, Ltd, , Bombay. 


Member (D&R), Contrel Water & 
Power Commission, New Delhi, 


ai 


Sri aR, Venkataramn Menber (I&P), Central Water 
& Power Commission, New Delhi. 


Dr. F.8& Lckanathen Chairman, National Productivity 
Council, New Delhi, 
Brig, K Pennethr Executive Director, National 


Producta vity Council, New Delhi. 
06 Duriug the absence of Shri 3.6, Dewan om leave, Sri OK, 
Guba acted as a Member of the Panel in Siri Dewan's place, Iater 
Shri Dewan retired from serwoe and Stri BLK. Gaba, who took over 
ae Chief Engineer, Central P.WwD, replaced hin, Shri a Malhotra, 
Direotce (Construction @ervices) and Menber-Secretary of the 
Pane) ‘everted to Goverment of Maryane and Shri P.M Gadi, 
fanice Specialiat (Construction) Planning Comission, tock over 
as Meaber-Sccretery in addition to being a representative of tis 
Institution of Surveycrs, 
07 At the first necting of the Panel beld on 6th December 
1965, a Getaile@ working poper on various aspocts of planning, 
construction, administration, eto. which lund earlier boen 
circulated among the members, was discugascd at length It was 
decidsa to anslyse the mlyect undor oight gab-hecds and a sab- 
committees to mmk deul with each of the stb-hboads was constituted 
The gub-camittecs were to study the following aspects and to 
submit their reparts to the Panel for digcussion 2n a sitosaue’ 
meting: 

ts} Designs, spetafieciione, consultancy practice’ and 

ea 


(c) Materials Finance, Contracts, etc, 


@) Administrative Reforms of Public Works Administration, 

£2 quality control, cost control and mupervision, 

g) Construction plant and mechinery, 

Motivation, training and publicity, 

08 These stb-cmwuiin cs Low ws oral nestings and mbaitted 
theiz reports which were edited in the Planning Comsiesion for 
Gigcussion by the Panel. 4 brief summary of those reports was also 
prepared, The panel which discussed these reports in a meeting on 
28th June 1966 was of the unanamous opinion that there was a vast 
scope for achieving economy if recounendations of the gub-counittess 
were implemented, : 
0.9 Ar cost of mterixis accomts for bout 60% to OS of the 
total cost of any constzuci’ on, i% was decided timt development and 
productivity in the building materials industries should receive 
special attention. 
Q, 10 Building usterials «over a wide field including well 
Orguniged industries like those for sroduoticn of steel, cement, 
Pipes, sanitary fittings, asbostos ghects, and also not-go-well 
Organised industzics like tho« fa mamfacture of tricks & tiles, 
quarried materi-1s, lime & smkhi and timber produstea, In order to 
study the indv stries in the latter categay end also the effects on 
construction costs of transact: ons in t.a fie74s of construction 
finance, credit facilities, an. of 2dninisirative & contract 
procedures, etc. five Study Croupe reprerenting mumfacturers, 
engineers, builders, accmitects, stion‘ievs, etc, both fren tha 
public sector and the privete sec.ar w:a set up to study 
productivity in the tinbw andustry, line inmeiry, brick & tile 
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industry, quarrying of sand, tllast and crushed metal In the 

meet 8 of the Study Groups various difficulties being faced by 

the mterials industries and measures necessary to increase 
productivity were brought out, 

0.42 The Panel and the Study Groups were dissolved by the 
Plannirg Commission during November 1967. Although this is not a 
report of the Pane] mentioned above, the recommendations embodied 

in 4% are based largely on the conclusions arrived at in the dib- 
committess and Study Groups and on the discussions of the Panel, 

012 In October 1966 tho Minister of Works, Housing & Urman 
Development convened a conferengs of eminent technologists to 

Giscus- the subjoct of economies in construction c sts, After a 
general discussion, o committeo wag formed with Maj. Gen, Herkirat Gingh 
as a convenor to evolve det.iled recommendations which, if implemented, 
would result in effecting economy, For this purpose the coumittes 
adopted as the busis tho last of inportant points wmch had earlier 
emerged as a rosult of the discussiong of tho Panel of Experts 

and of tho Study Groups, and nade suitable recoumendations, These 
recommendutdons were than discussed in unotber session of the 
conference and upproved, A copy thereof is «bt Appendix-A, These 
rocommendatdions were subnitted to the Mini~ter for f ther action. 
Q13 In Februiry 1967, tho National Buildings Organis.ticn 
arranged o eenin:r on ‘Productivity in Building Industry.' Another 
gominary’ on ‘Construction Costs} was arranged by the sam organisation 
in August 196/, ieee two seminars afforded an opportunity for 
Giecussing with tochnologists who took part in these soninare several 
reconmendationg of the Panel of Exporte, The rocummondations which 
omerged as a result of ths discussions 1n the seminars were on the 


sane lines as the reeommendations of the Panel referred to earlier. 
These were forwarded by the N,B,0, to the Ministery of works, Housing 
& mDeN and to other Construction Agencies. The recotmendationg 
made by the Panel of Experts for effecting economy in construction 
costs ate, therefcre, considered to reflect tho opinion of a large 
cection of technologists engaged in the field of construction in 
the country, oe . 
(0.44 Simultaneously with tho writing of this report, steps lave 
been taken to initiates action on some of the importent recommendations 
of the Panel, The progress so far made in this directinn has been 
brought out-in the ensuing paragraphs, 
QO. 15 Building Materials Acco snment. aid Devoloment Cells: Surveys 
were conducted with the help of the National Buildings Organi sation 
in the States of Uttar Pradesh, Madhya Pradesh, Rajastian & Gujurat 
to asséss construction components of ‘various sectors of economy ag 
provided for in their Fourth Five Yeer Plans, “A paper was prepared 
ahd forvardedto States bringing out the advantages of long term 
mterigls planning and the setting “1p of. Building Materials 
Assessment & Development Cells in States, Me tiodology to assess 
construction components of different sectors of economy and norma 
to assess requirements of construction materials based on ovtlays 
in construction were incorporated in tiis paper. - Thde recommendation, 
when implemented, should have a marked influence. on stabilising 
prices of lotel building materials, | 
0546 Construction Fingnc> Corpgration: The importance of 
evolving short-term and long-term ucasures to extend financial — 
er oe 


assistance on reasomble terns to the construction andustry with a 
view to reducing construction costs hes been mghlighted by the 
Panel, A paper on the suggested short-term measures and the 
long-tern Measures Of settang up of a Construction Finance 
Corporation by Government has been prepared in consultation with 
representativwig of the construction industry and some financial 
instatutions, The paper ig under consideretion with the Planning 
Commission and a copy thereof has been forwarded to the Ministry 
of Fin,nce as desired by then, 

47 ‘Natgonal. Building Coges Preparation of a National 

Builds 3 Code laying down structural and other provisions designed 
to protect the safety of the public and cowering other reouirenents 
related to buildings including choice of mterials, building 
practices, etc, has been recommended by tho Panel, The Panel, hes 
further recommended * that tins document: abould be so framed as to 
be conveniently adopted or enacted for use by different Departments, 
Municipal Admimstrataong and public Bodies. <A paper bringing out 
the importance and compositaon of this Code was prepared and 
forwarded to the Indian Standards Instatution as that organisation 
was considered to be the most appropriate one for uncertakang this 
task work on preparation of the Codo lms already been taken in 
hand by the 1,S,1, wmch ms also set up a Guiding Comittee for 
the purpose, As the Ganding Committee conmets of representatives 
of Construction Agencies, Research Instatutaons, Municipal 
Corporations, etc, the implementetaon of the Code when completed, 


will be facilitated, J 


4h. & 


0,38 All Indio Standard Schedule of Rateg: After studying the 
Gronsae Schedules of Rates which vary from Department to Department 
and contain wide variationg 1. description of similar iteus, in 
units adopted, in methods of measurement ond in basic data adopted 
in preparation of rates, etc. the Panel hes come to the conclusion 
that an All Indic Standard Schedule of Retes suitebly priced on a 
zonal or other basis is assential, Thies will enable contractors 
to refer to one schedule only when working for different Departments 
dn the samo locality. <A paper on the subject -.aying down details of 
the proposed Standard Schedule was prepared and sent to the National 
Buildings Organi sgtion as it is considered that the N.BO. is most 
suited to take up this work, The matter is under coneideration with 
the Standing Committee of the N.B,0O, 

0. 19 Gontrect Forma: The Panel have recommended 
preparation of Standard Contract ee to mis ‘conditions of 
contracts equitable to contracting parvieg to: eiiminate en widue 
share of risk of nedsseady conditions which is at present borne 

by contractors, to expedite payments, to prevent undue locking of 
contractors capital, etc, go that works are executed smoothly. and 
economically. This. work was taken up by a committee set up by the 
Planning Commission. This comnd ttee comprised representatives of 
all interests associzted with execution of works, A Standerd 
Contract Form for use by Government Departments and public sete 
Undertakings has been prepared and circul .ted 

0. 20, | Construction Equi t Pools: To reduce idle time and to 


minimise undor-utilisation of expensive- construction. plani-end 
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machinery, the Panel have recommended setting up of Equi pnent Pools 
of commercial.lines and on a zonal basis so that machinery is 

main tained on scientific lines and ig operated by properly trained 
Gpetators, The third Lok Sabhe Committee on Public. Undert-kings 

bad also expressed similar views in their eight report on 
"Townships and Factory Buildings of Public Undertakings, " dated . 
May- 1965, A detailed paper on the subject was prepared and forwarded 
to the Ministry of Works, Housing & Supply with a recommendation 
that a suitable Equipment Pool be set up for Delhi zone on an 
dxperimental basis, The question of setting up of Pools in other 
gones could be examined after studying the performance of the 
proposed Pool in Delhi and remedying any flaws which may be noticed, 
0, 24 Reorganisation of the National Buildings Organisationt The 
Panel have recommended that the National Buildings Organisation 
should, in addition to the functions which are being performed by it 
at present, address itself to several other importent tasks, For 
that purpose its expansion and conversion into an autonomous 
organigation has been recommended.. A deteiled paper on as subject 
has been prepared and forwarded to the Secretary, Ministry of Works, 
Housing & Supply for necessary action, 

Oy, 22. Central Ministry of Construction: The system of Pyblic 
Workg Administration has been studied in the past by ee committees, 
The Building Projects Team of the Committee on Plan Projects dealt 
with this subject in detail in their report in 1962 Taking into 
consideration this report, the reports of the Lok Sa bha Committee on ; 


Gis 
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Public Undertakings and our studies of the working of the | 
construction agencies of some of the developed countries, a paper 
explaining the necessity, ftmcetiong and the pattern of orgenisation 
of the proposed Central Ministry of Construction was prepared, 
Discussions on the subject have also been held in the Planning 
Commission, Ths Minister of Warks, Housing & Urban Development 
and the Secretary of tke same Ministry have been apprised of the 
importance and the necessity of reorganising the existing 
Minigtry of Works & Housing into the Central Ministry of Construction, 
The pureau of Public Enterprises after studying the construction 
oruanl satbens of various Pyblic Undertakings have also come to the 
conclusion that it would be in the overall interest of Pyblic 
Undertakings to entrust their civil construction works to the 
Central Public Works Department for economic and speedy execution, 
The Bureau vide their letter No, 156s4dv,(C)/Cir-30/68 dated 22nd 
January 1968, has recommended this procedure to the Central 

Adnini gtrative Ministries and has requested them to bring it to the 
notice of all Public Undertakings, . | 

0. 23 The Panel of Experts have highlighted the importence of 
‘full utilisation of results of research conducted in the National 
laboratories, Witha view to identifying specific areas of 
research in which work done in ths laboratories could be put to 
proper use, a meeting was arranged with tho Directors of various 
laboratories conducting research in Civil Engineering, the 

National Buildings Organisation and the Indian Standards Institution, 
it was agreed that the appropriate set-ups for greater dissemination 
of the results of research among practising technologists were the 


hs 


Indian Standards Institution, the National Buildings Organisation 
and the Indian Roads Congress and these organisations were 
requested to address thengelves vigorously to this task, The 
Directors of Laboratories were also requested to bring to the 
notice of the Planning Commisgion specific cases in which 
implementation of new techniques was being hampered by administretive 
and other hurdles go that such problems could be resolved with 

‘the Heads of appropriate organisations, 

0. 24 It was anticipated that short-ge of steel, cementing 
materials and timber would be felt in the Fourth Plan period if 
projects envisaged in the Plan were to be completed in tima, In 
this context, it was decided to take suitable measures to achieve 
maximum economies in the use of. all these three materials. 

0. 25 Studies of available literature on research conducted in 
the country and atroad indicated tint) savings of upto 30% in the 
weight of steel could be achieved by the adoption of high strength 
deformed tars for reinforcement purposes in lieu of smooth mild 
steel bars used at present. In February 1967 a meeting was held 
in the Planning Cogmission with represént-tives of Ministry of Iron 
& Steel, Hindustan Steel ltd, , Structural Engineering Research 
Centre, I.&1. and N.BO. to chelk out programmes for production 
of high strength deformed bars in the country. In October 1967, 

the progress made in the field was reviewed, Production of cold 
twisted mild steel deformed bars has now been started in the country 
in the private sector, Feasbility studies are in hand for producing 
high strength deformed bars in the integrated steel plents in the 


public sector kote both by how-rolling and by a cold-twisting. Use 
of deformed bars should, besides effecting e reduction in the 
quantity of reinforcement steel] used, mike for a reduction in 
construction cost. The publication "vings in Structutel Steel 

by Standardisation" brought out by the National Council of Applied 
Economic Regearch has highlighted the economy that could be achieved 
in the consumption of structural steel by adopting Indian Standard 
Seaticns. Although some Indian Standard Sections are being produced 
iy steel mills, production of more sections especially the lighter 
series is re to derive maximum adventage of Standard Sections 
recommended by the Indian Stendards Institutions, The Miniatry of 
Steel, Mines and Metals are pursuing the matter with the steel mills 
both in the public and primate sectors. Production of a Jarger | 
number of rationalised Indian Standard Structural Sections would 
yield appreciable savings in steel consumption by the construction 
indugtry, 

0.26, © To increase the availability of cementing mterials for 
general construction purposes, various measures were conaidered in 
a meting arranged in the Planning Commission in April 1967, 

Several important measures which, inter alia, included classification 
of Portland cement in a6 strength grades, lx.ve been forwarded to 
the India» Standards Institution, the Pirectorate General of 
Technical Wevelopment and the Cement Corpar ation of India and all 
others concerned, Implementation of these recommendations should 
result in economy in the use of pcrtland cement and in ite more 
efficient utilisation, . 


0.27 . Non-availability of good quality congtruction timber at 
reasonable prices is one of the difficulides faced by construction 
enginsers all over the country, Particle Boarding which is 
manufactured out of waste wood is a good substitute for timber, 
Its adoption in lieu of timber in the construction industry is 
not, however, finding favour because of its higher cost compared 
to that of timber, Studies of the economics of production and 
marketing Particle Boards have revealed that the high selling price’ 
of Particle Boarding is to some extent due to high incidence of 
excise duty on raw materials and on the finished product, To 
consider measures to be adopted to encourage greater utilisation 
of Particle Boards, the matter was discussed in a meeting in the 
Planning Commission in June.1967, ~“Representativee-of the Ministries 
of Finance, Industry, and Agriculture (Department of Forests) and 
the Forest Research Institute and of the industry took pert in 
the Giscussion It was agreed that some modification of the tax 
structure in respect of this product was required with a view to 
reducing its selling price and overcoming the congumer resistance 
to its wider adoption in lieu of timber. Based on the 
recommendations of this group. the matter was taken up with tin 
Ministry of Finance, who have since removed duty on finished 
particle boards, The question of making modifications in the rate 
of excise duty being levied on gynthetic resins used in the 


manufacture of particle boards is under consideration. 


Q, 28 Action by administrative ministries and other authorities 
on some of the recommendations embodied in this Report has been 
initiated, The issues on which action has been initiated though 
important do not cover the entire field, Some of the main issues 
“have, however, yet to be tackled, If all the measures recomended 
are implemented significant economies in construction costs are 
bound to result therefrom, | 

0, 29 Acknowledgements: I would like tc express my gratitude 
to all the member g of the Panel who represent the top talent in 
the science, practice and business of construction in the country, 
for the keen interest they bave taken in assisting us in bringing 
out this Report, 





Major General Harkirat Singh 
Adviser (Construction) _ 
Planning Commission 


QHAPTER J 
ODUCT 


Lt Construction, both public and private, accounts for abtut 
50% of the tetal outlay in any Plan, The quantum of construction has 
been gradually increasing over the years in consonance with the 
increasing outlays in each suceessi ve Plan, Along with the increase 
in volume ef constructien, costs have been steadily rising, An 
indieation of this ean be had from the hart: at Fig, I which shows 

the trend of the building cost index for Delhi as compared to the cost 
of living index, Although the inerease in cost of construction could 
_ be partly attributed to rise in wages, increase in cost of construction 
materials and rise in transportation costs, etc., nevertheless it is 
possible to achieve economy consistent with speed and efficiency and 
all efforts mst be made in that direction, The solution to reducing 
construction costs in the face of a rising trend in the cost of living 
and a higher aseese of sophistication demanded of the products of 
construction consequent to higher standards of living, lies in 
utilizing advances in technology and in adopting modern management 
techni ques, 

L2 In recent years specific aspects of the process of planning 
and construction in the public sector have been examined by specially 
appointed committees, The committees mve made important 
recommendations for changes within the existing framework of 
organisations, Even if recommendations of these committees are fully 
ipenanentad, there will still remain a serims lacuna in Government! 8 
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control over construction works being carried out from public funds, 
and its influence an the fotetructton industry which stands at the 
centre of ecnnomic eo Adhoo efforts to solve particular facets 
are not likely to wholly Beive the problem of reducing construction 
costs; the problem will have to be tackled in many directions, The 
process which avery project has to undergo before work beging as to 
be speeded up te achieve targete of planned development according to. 
schedule, Deliberate efforts will have tn be made to develop and 
modernise the Construction I,dustry & the Construction Materials 
Industries rather than leave these to grow in an unplanned manner to 
meet the greatly increased demand, 

1,3 The Construction Industry meets the requirements of 
Government »rganisations and the private sector involving a wide 
variety of clients, At present there is no single Government 
crganigation which is in a position to influence its performance 
substantially 2nd to assist and promote it wr to be able to speck with 
unquestinned authority on its behalf and on the wide range of 
problems-which concern the industry as a whole oe to encourege tha 
development of modern techniques and meterials with confidence ani 
te ensure propor utilisation of avellable reawresa, The scals on 
which modernisation is required is lecge and the problons ikvoived 
are complex, The use cf technical mnpower, the communication of 
technical information, the collecticn and utilisation of svetietics, 
the intensification of research and its application, the application 
of regults of technological development which has tcen wking place 


rapidly an-recent years, are all dealt with piice-mecl becauss. -5o. 


many ‘authorities! consider themsclves entitled to deal with these 
matters, The Construction Industry has to be organised go that it 
develops properly and utilises all aids and services which enginecring 
management tity disposal, 
1,4 Some of tho factors which contribute towards achieving 
economy in construction huve been briofly touched upon in the ensuing 
paragraphs, Sibsoquent Chapters deal with these and other factors 
in deteil under the following main headings: 

(a) Preplanning 

(b) Design and other Technological Factors 

(c) Construction Materials 

(a) Business of Constructing 

(e) Administrative and Organisational Factors 

(£) Motivation, Treining and Publicity. 
a5 The greatest scope for economy in construction is at 
the preplanning stage. Every project should be plenned as 
completely ag possible before its execution is begun so that 
essential requirements aro not overlooked and physical targets 
are achieved phase by phise, Preparatdon of designs in dtvil well 
before embarking on construction is vital in order to ensure orderly 
construction und spoedy completion, For this pur pose sotting up of 
strong and well equipped design offices with accent on specialisation, 
at the Gentre and in the Stetes, where these do not sextet at present, 
is essential, As Government and geri-—Government orgenisations may 
not be able to cope fully with the volume of work oxpectod during 
tho Fourth Plan, it is necessary thet conmiitauncy practices are built 


up in tho. country, more espocially for works of a special neture, 
The existing building codes and byo~laws are outdated and need to 
be modifiod, 

1. 6 Although in a lurge country like ours standards and 
spocifications adopted for construction are bouni to vary from 
region to region, tharc shuld still bo soxe broad guidelines 9 
that there are no wido disparities in st-ndards of accommodution and 
in fucklities provided in sicilur prvjocts fin-neod from public 
funda, It is not the intention to ourb the initdctive and 
imagination of engincers and architects diroctly responsible for 
carrying out works but to ensure a reugonable degrce of uniformity 
in performance -stutidurds end ir cost benofit rutios, Only an 
orgunisetion heving an overall view of construction activities of 
the country ccn ley down broad policics which will holp climninate 
waste and meke for efficient utilisation of scarce rosources both 
material & finuncialL 

1,7 Introduction of guch mechanisntion in construction 
processes as is necessary to achiove quality, speed and economy is 
very desirablo, In ihe cago of road work, however, use of 
mechar.ical oqiipment is boconing incrousingly iuportent and almost 
ineacapablo, 

Construction oquipxnt consists broadly of two types viz, 
mobile plant und stetdonery plant, ‘To achiéve sufficiency in their 
production and to rodues idle time which may be due to exclucive 
ownership, poor reintenance, or restrictions on release of foreign 


exchange for spares, -standotdisation, according of high priority 
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to indigenous production, and setting up of equipment pools on 
commercial lines and on a gonal besis, cach gone being equipped 
with its own oper::tionel stuff, repuir fachlities and modern nothods 
of naintenance, are essential, 

1,8 Qaljty control is necessary ‘6 construction projects of 
any nagnitude end to.’be effective , it mst be systenatio and 
continucus, Quality mindedness should be inouleated in staff 
connected with every Froject Field laboratories should be sot up 
at all major construction sites. A large organisation shouid have 
esntral labor:tory ‘which should be assistod by field laboratories, 
Internal depertnentel chock should be mado systematic and regponsible. 
Technical oxenination by an extern] agency mut across the funetd ong 
of tho respongiblo enginoor and undermines the authority of the 
responsible head of « departient, and needs to be done away witb, 
1.9 Materials constitute about two-thirds of the cost of any 
construction work, Gerious shortszes ara likely to be faced in the 
Fourth Plan poriod in respect cf construction materials ubless 
appropriate steps are takon to overceiie these shor tage se Fer this 
purpoge a Building Mai~vials /-ssessment & Pevolopnont Coll should. be 
sot up in every Stote and the Nationel Buildings Organisation should 
-aobt as g coordinating agoncy and lay down methodology for the purpose, 
1,10 All construction irrespective of its nature is tho result 
of efforts of technologists on the one hand and contractors end 
budliding materials incustries on the other, These partidos have to 
work as a team in joint effort. Most of Government contracts ignore 


this aspect and, therefore, threw a disproportionste «are ov the 


burden of unforeseen expenditure and risks on contractors. To obtain 
gréater competition and to draw-in more. qualificd technical persons 
towards the construction industry, it is necessary that short-term 
and long-term measures ‘are adopted.to afford fincncial assistance 
to it as, at present, finence.is obtained by the industry mostly 
from private partios at exorbitant rates of intorest. If an 
indopondent Finenco Corporation is set up for the purpose, it would 
constitute a suitable long term moasuro, Contract forms in uge at 
present need to be revised so that these embody conditions which aro 
equitable to both parties. . Thare is also a requirement to prepare 
oan All India Standard Schecuis of Rates priced on a zonal tmsis as 
analyses of construction costs and their comparison are dependent 
mainly on a schedule of rates and there is a large number of these 
at prosent which give varying descriptions for similar items of work 
and varying methods of. measure:ent/ resulting in confusion in the 
mind of contractors working for different dopartmenta. 

de 11 Considerable rationalisation of accounting procedures for 
public works is gaesntanl go that interforence and delays are 
eliminated by modifying ‘out-datod rulos and procedures. Budget 
procedures need to bo modified so that funcs are assurod during 
construction to conform %o pre-planned phases of completion, 

1, 12 Motivation and incentives should bo provided to get the 
best out of technical personnel engaged on emeeicen projocts. 

as these are largely concerned with psychological and human factors, 
such factors hive to be taken into account, Incentives present an 


appropriate device through which motivation may be providec. but these 


cannot by thensolves meet the present-day challenges whore many 
complox bumun probleng are involved, The present system of 
recruitnont of technologists for construction of projects, on an 
ad-hoc basis, is detrimental to works as apart from creating . 

di scontentment anomzst staff, it leads to dissipation of expertise 
builteup during the course of eonstruction, Terns and conditions 
of service of technologists working in public works depertmonts and 
public sector undertakings need to be reviewed; pay and statug of 
-engincers and architects in Class I service should not be lower than 
the pey and status of officers belonging to any other All India 
Service for equivalent length of service, Formation of an Indian 
Srvice of mngincers, which ns boen agreed to be set up, should = 
expedited, Giitable awards should bo introduced, Extreme degree of 
vigilance which hag boen exercised in recent years by varios 
agencies is ugeful to some extent but it regults in loss of initdative 
even at senior levels, Review of these megsures is, therefore, 
considered essential, 

1.13 Engineers and architects in Governuent employment should 

be encouraged to attend refresher COUE 90 A» advance courses, 
speclalised courses, etc. to enable them to keep abreast of 

rapidly developing technology in the field of construction, Training 
facilities for construction tradeason should be expanded, A 

system of certification of skilled tradesmen should be introduoed, 

The category of mester craftsmen should be built Ups 

1,14 Ii is necessary to bring to the attention of technologists 


ae 


inportant technical inforuntion and data having,a bearing on | 

_ construction economy, of which a lerge volume is already available. 
in the country as a result of past researches and construction 
experience. Tho N.B.0,, 1.S.1., C.W.&P.C., Indian Roads Congress 
and other similar organisations should extend their facilities to — 
gerve as cloaring houses for technical information. an their. 
respective fields, IJarge enginoering projectz should publish detailed 
reports on all matters connocted with ackiovensnt of efficioncy and 
economy obtained during construction ‘tperations, An independont 
journal on 'Sngineering Construction Bconomy! should be started 7 
“4515 The National Buildings Oraanieation is performing certain 
functions at present, It nee eoasee expanded and made autonomous so 
that it my porform the existing functions mare effectively and, an 
addition, attend to the various tasks involved in assisting - 
Buildins Matsriuls Development & Assessment Cells in States, set up 
Development Groups for repesitive types of works, prepare an All 
India Standard Schedule of lates oricod on a zomil or other gsiitable 
2 basis, and disseminate technical iniormation to a greater extent, 
1,16 in order to achiove economy, efficiency and speed an 
construction works financad out of public funds, it is essential 
that the presont systom of public works administration be modifiod, 
The presdnt system provides for unnecessary checks ard restrainta 
which déad to luck of faith and confidence and to » marked tendency 
to avoid taking ascii ous resulting in avoidable delays, It does 
not permit of bold actions and truils of new ideas and scientific 


advance as Planning and research involve expenditure which may not 


a 


always produce direct results and these facts have to be recognisdd 
and accepted, It should be borne in mind that minor amendments to 
this or that regulation or recommendations of - general nature about 
doskgn, specifications or contracts will not make the difference in 
efficiency which is now absolutely essential, Oour approach has to 
be more dynamic and rules and regulations heve to be framed witha 
view to speeding up the process of arriving at decisions. Adequate 
authority should be given to heads of construction departments to 
discharge their rosponsibility end the present system of secretcrial 
control should be abolished so that both responsibility and authority 
may vost in the Head of tho technical department and his senior 
technical colleagues. 

14,17 Implementation of the various measures outlined above 
will be greatiy fanilitated if 2 central organisation is charged with 
_ the responsibility of promoting tho Construction Industry generally 
and of carrying out all construction financed out of public funds 
with the exception of construction relating to Tefence, Railways 

and Irrigation & Power as those latter organisations are aiready 
suitably equipped for the purpose, The existing Ministry of dorks, 
Housing & Supply could be approptiatoly reorganised and expanded %o 
devote itself to these taska, 


CHAPTER IT 
PREPLANNING 


Rel. after independence , due to the urgency for overall écononmic 
and social dovelopuent and tho necosidty to make a quick start to 
#412 the gaps in the country's immediate needs, a large number of 
Engingering and Industrial projects were sterted, somtios without 
adequate study of the requisite data, In several cases thia ‘hes led 
to delayed execution of tha construction pha seg, avoidable avers 
expenditure and consequent criticism, The main cause for such delays 
was that conditions contingent to the fulfilment of a project wore 

at variance with the assumptions on the basis of which the project 
‘Was propured resulting in avoidable altcrationg in the schenes at late 
stagom 

2e2 Every project should be examined and planned as completely 
as possible before its execution is begun to ensure that the uger 

ig not only provided with what is essential tut completed. phases of 
the project are made over.to him in logical sequence,. Sich preplanning 
enables construction agency to organise the work efficiently and 
reduces to a minimum alterations in plans end details, caused by. 
indecision and lack of information, 

2.3 Before any scheme is taken in hand, it is necessary ta 
visualise all factors which affect construction, operation and 
end-use of the scheme, It, is only with detailed preplanning that 
construction could procéed without unpleasant surprises; and SerreNt 


assessment of costs, benefits and time schedules made. Necessity 


ey 


for or otherwise of a project is largely governed by its need and 
endeuse in the background of the national economy and its planried 
development, But the economic feasibility of a project larrely 
influenees this decision, Cost of coustruction accounts for a major 
share of the eapital investment in any project, whether it is in the 
industrial, ieicaiion: power or transport sector. Any savings in 
construction costs would correspondingly reduce the strain on 
resources, wild reduce overhead charges and this will favourably 

inf luenee the dogtebenetit ratin, On the other hand any rise in the 
eost of construction will endup in disproportionate capital 
expenditure and upset the original cost benefit calculations and tho 
econonic viability of the project, The importance of studying the 
details of the construction aspect of a project is obvious, It 

is, therefore, necessary to associnte the agency for construction of 
the project from the earliest possible stage in the process of project 
formulation so that this agency may do the necessary preplanning and 
advise the sponsoring authority suitably, 

264 Sponsoring authorities when proposing a project should list 
details of mein requirements and components indicating scope of the 
project, They should also indicate the extent of the. barden which 
the proposed scheme will throw on other administrative units in the 
region, Such an action at the preplanning stage will not only be of 
assistance in expediting work but will also result in coordination 
between different administrative units in cisotieshow their 
construction activities, For instence, road and rail communications 


are necessary for development.cf a port or installation ofa steel 


a a 


plant and in fact ‘for establishment of any industrial complex, These 
modes of communication have to be examined from considerations of 
economical transport of materials to and from the complex» and éhe part 
these will play.in the development of the region and opening up of the 
country, A project of this nature may, for purposes of sdniod givetiony 
fall in the jurisdiction of one Ministry tut its reper ouseioas ‘will 

be felt in other Ministries also and: soa the latter need to be appraised 
of the project potential and requirements at an early ‘stage.’ 
hbsequently, possibilities of establishing new centres of trade and 

. other aspects may have to. be examined .by other. administrative Units 
25 It is at the ureplanning stage. that greatest economies in 
construction of projects can be achieved, Decigion taken at this 
stage will have a major influence on the overall: costs of. projects. 
Subsequent factors such as choice of design, mterinls, techrfigues of 
construction etc, will have only a relatively: small effect: in reducing 
the cost of construction, Although the impartancée of: preplanning is 
well-known, it is this phase which generally gets'neglected:in the 
eagerness to make a quick physical commencenent of projecting 

2. 6 Grveve and Date Collection; After. having established the 
need and end-use of a project the location of.the project is the next 
step, Beforé a decision could be arrived at -it is necessary. to study 
a number of alternative locations, Although availability seeee 
mteriale, infra-structure and markets for end products are important 
considerations due weightage should be given to the relative costs of 
construction of the project at different sitatantree locations, 


pe 


For this purpose, it is necessary to go through the provess of 
wllgaiion, investigation and assessment of data so that detailed 
studies on relative eosts ean be made, ‘Mme’ taken in making this 

stady should be eonsidered well spent, | 

% For large projects it will be hedessaty to earry at field 
investigations and colledtion of proper field dataj vim hydrological, 
geolbgibal, metereological, climtalogidal, ote, Soil and sub~strata 
surveys are to be condusted at possible sites for the project, 
G@miltansougly, laboratory and field tests are to be undertaken with 
special. emphasig on foundation studjes, Correst appreciation af field 
data has a gfeat bearing on the choite of the type of construction and 
specifigationg to be adopted as these ultimately influence costs, 

2_8 In the ease of large hydraulic structures, bridges, port 

and habour constructions, model studies Inve to be eonducted to decide 
upon the Gites of alte and type of eongtruction. Before any project 

| is envisaged, it is important to ensure that it does not result in any 
ill effeets on existing assets, This aspect is perticularly important 
an hydroulio structures, It is essential that new projects when 
completed do not ereate fresh probldns like flooding, erosion, silting, 
ete, in other places, At the preplanning stage, Model Studies should 
be econdueted to anticimte such difficulties and to adopt suitable 
measures in advence or to change location to another more suitable site, 
2.9 Materials Survey forms another important aspect of preplanning, 
The availability of cheap local construction sitertens e.g. stone, sand. 
bricks, timber, ete, is to be studied, Wherever traditional building 
materials are in short supply, the pogsibility-of utilising substitute 


We 
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tetertale is to be examined, Relative costs of the materials 
obtained fron different sources will Inve to be worked out and 
decisions taken with regard to ‘their utilisation from economic and 
technical aspects, | | 
2. 40 For any large scale construction activity it is essential 
to ensure adequate supply of water and power for constructional 
‘purposes. Detailed investigations in this regard should be conducted 
at the preplanning stage. In certain cases from overall congiderrtions 
of time schedule, it may be neccesary: to put up small separate schemes 
ahead of the main water supply,or power schemes, to cater for 7 
Jengiruserouay requirements, In others, it may be feasible to pmse 
completion of main schemes in such a way that earlier phases could, 
when completed, meet constructional needs, It would alsa ba necessary 
to make enquiries from local bodies and from other public utility 
undertakings in the area whether and to what extent they would be able 
to méet the demands of a project from their existing resources or 
from their projected schemes, All. these factors have to be assessed 
to come to an economical solution, Provision of water and electricity 
by a central agency to different construction agencles engaged on a 
project as against each agency establishing its own sources will 
normally lower overall construction costs, 7 
e114 It has been observed that, in the ultimate analysis, 
transport charges account for qa major portion of cost of any conmodity, 
If we examine this problem it will be seen that in all activities, 
ranging from production of raw materials to final utilisation of a 
project, cost of transport is substantial, Conducting detailed 

. =f 


and comprehensive studieg into the transport problem of production 
units is, therefore, important, The analysis of the transpart 
problem should alsg take into account existing and projected 
facilities in the area and examine their urd lisation to the full for 
the project befora Visualising any. special orrengenents. The problen 
should cover studies of all alternative maes of transport viz. road, 
“rail ang inland water *transpcrt, availability of transport facilitdes 
and theiz de velopment during pericd of construction and later for 
“noving fins shed products to markets are to be studied in on integrated 
momer, | 

Pe © ¢ ontinui ty i. vata Collectjon and Pr e=pdanninns In the past, 
preeie cee in ‘ne vase of incustrial projects has 
been-nace. on au_ad-hoc basis for specific orojects. After the project 
has been finsisod and executed this dee) is not readily available 

for use in obhor projects, as agencies! for execution often varied, 
Many a tine Gata eouedtiea has Leen hurracd end hence could not be 
exhaustive. ik iorge nunzer of 2 feucicx havo beer collecting 1ifferont 
types of data and these sro aot eadily aveileble at 4 central place, 
Data collection should be continuous and should be coordinated, Such 
adits. should be sucred in a contrel place wm.ch should seh a8 a 
reference centae for futvre projects, 

“2. i3 In trrigatior and hyGro-power projects, reliable and thorough 
information with regard to ayereiogy and floods hug to be collectea 


before any project 26 formats, “auging sites fur measuri 1 river 


Sischurse neod to bo estchlishbod «.% sovere] placas Sone of tho work 
| pa in 


in this respoct is being carried out by States. Smotines data 
collected by difforent Stutes with regard to: the same river do not 
agree und u correct assessment of the water resources bocomes diffimlt, 
Collection and compilation of hydrological data should be a continuous 
Process and should bo done on un all Indie bagia and should not be 
terminated even when there is fincheiu] stringency, Development of 
water resources of the country should bo envisared on « river valley 
basis and not restricted to individual States, Formtion of a Central 
Hydrological Gurvey Department for ths purposes would, therefore, be 
N@COSSAT Ye 
2e 14 in sone cases in tho past preparation of feasibility 
reports for projects wus started during a Plan period and in order 
not to logo timo in comoncing work or obtaining finonciel assistance 
from other countries proplenning studies did not receiva tho attontion 
thease isa Sone of the scnctioned projocts had to be abandoned 
or postponed in congequonce while othere had to be completely 
modified gubeequently, , 

fo avoid such situ: tions from arising itis necessary to 
_ have scat ey ain data collection and proplunning, Sufficient tino 
should be allowed for planning effort betwoen the project formulation 
stage and tho boginning of construction work, The effect of this will 
be that investigations far many of the projects intended to be taken 
up during a partiqular Flan will necd t be started during the earlier 
Plun period, | 
& 15 In order that data collection and investigations are 
carried out continuously thore should be permenont staff with 


with neosssary oquipuent and transport facilities for this pur pose, A 

| new orientation in thinking in respect of Staff Yequironcnts for planning 
i called for in ell constriction organisa tion/departnerts of the Contre 
and of the Sates, Permnoent investigations and planning divisd ons will 
ae ie be sot up in departments whenever they do not exist. Money spent 
on Anvostdgatdons and plauning will pay Jarge dividends in reducing cost 
7 of construction, Lerge projects shold be planned from the outset yy 

| the best available talent and professional expertiae so that gabgequent 
screening and criticism my not necessitate wholesale change an 
dosign and ape clficctions, | 

2 16 Pinaing & Prozrumaing? Construction of projects should be 
undertaken in phises so that bonofits accrue from tho earliest possible 
stage. Proper phasing ie important for itd ising trained manpower - 
and equipnont und. for enguring @ednel devolopment, Stupe development 
of a generating station, for instances, mkos gradual outlays possible. 
In addition it enables utilisation of initial goterating capacity of 

tho station for construction of subsequont phnses, Trained manpower 
and oGquipaent of tho first phase can adventapoously be utilised on 
subsequent. phases. Correct phzsing of projocts is one of tho many 
coebiaa idol eeecot bust and Alice “ochodile: Iban Bob-only ok 
scste and prevent unnécossary locking up of capital on items of work 
ahead of need tut, will onable incroasing returns to be gecutec befofe 
tie entire project is completed. Studios conducted. by tho Comnittoa 

on Plan Projecta Inve revecled that trere is a wide gcp between 
comutpont of. expenditure und (tess of physiccl assets, for 
spares buildings in rosicontdul colonies are oftor. completed in 


advance of connected sorvices with the rosult tmt these remain 
unoccupied for a long tine resulting in loss of revomme, Proper 
programming and progressing of construction activitios in plases beve 
to be done in a sciontific manner. 

Re 17 Modorn methods of programing facilitate estimation of 

the optimua rato of input of various resources viz. finunclal, 
nateriul, personnol, machines etc, Calculation of tho optima rate 
of financial input is an inportant factor and it is essential that 


this rate of input is eneured, 
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R21 Que of tho inportant stages for effecting econcay in s 
projec’ is the dosign stage as it ie at thie stage that all related 
factors are pieced together and balancod leading to ewlution of a 
final hlue-print. Expenditure could be considorubly reduced by 
inproving degign components and eltcring foutures of a project a 
greater effort on designing is capable of resulting in considerable . 
savings in the total cost of a project, the savings nore than 
offsetting the inoreased expenditure on designing. During the last 
two decades considerable tecimological progress has been made in the 
field of construction engineering, If Huvantage is t- be taken of 
results of research and growing experience in the country and abroad 
there should be willingness ‘to adopt new designs, new mterials and 
new techniques of ‘construction, 

2, 2 Preparation of designs in detail well before embarking on 
construction is vital in order to ensure orderly construction, speedy 
completion and avoidance of subsequent errora, This will ‘also result 
in economy as it will effectively reduce the “ime cost” of a project 
in subsequent decision making. Although this aspect may appear to ty 
obvious, it is necessary to mention it, as.often it tends to be 


ignored in practice, 


3, 3 Modern civil engineering construction jobs are usually a 
combination of the systema of the "unique product production" and 
"pase production" techniques. Mass production jobs consist of 
repetitive items like buildings which lend themselves to standardisation 
and establishment of type designs, Unigue product production jobs 
on the other hand comprise items like a dam, a power house, a turbine 
installation or a skyesoraper structure, Each one of these is of a 
specific typo for which establishment of particular design criteria 
can be helpful, Sich eriteria should demarcate lowest ond highest 
limits within which an individual design may be adjusted, This step 
should ensure against encroachment on safety of a structure while 
preventing its cost from going up, 

3 4 n terias In assessing the dead-Joad portion of 
total load eoming on a structure, weight of thé structure itself my 
account for as mch as 75% In designing, a clear functional assessment 
and evaluation should help reduce the dead-load to a reasonable figure, 
For example, allocation of a separate space for storage in buildings 
instead of providing for storage over all floors and designing the 
sections supporting floors accordingly, should reduce sizeg of these 
sections, Forces coming on a saictiee: which are in the nature ft 
live-loads, ard traditionally taken as maximum to provide an extra. 
margin of safety, However, in taking combined effects probability 
should not be lost sight of. Far instance in the design of hydro- 
electric structures wind and sarthquake forces need not be considered 


to act simitanemsly. 


3.5 The Indian Stardards Institution mve standardised 
permissible safe design stresses fcr verious building mterials 
8.g steel, concrete, timber, etc. Codes of Practice for Structural 
S.fety of Building Loading Standards, use of structural steel, cold 
formed light gauge steel structural members and steel tubes for 
general tmilding construction, plein and reinforced -conereta, timber, 
etc. have been published by the LSI, The use of relevant Codes of 
Practice for design of steel beams, plate girders, steel columns 
and struts has been explained in I.SI. Handbooks Na2 & 3,. Various 
Indian Standards and Codes of Practice care being periodically 
reviewed by ISI with a view to bringing them in line.with modern 
developments in the field of structural engincering, Designs-illustrating 
standard procedures in the fields not already covered should algo 
be brought out by Isl, 
3.6 Designs based on the ultimate load theory should lead to 
more economical results. This, howevér, should be supported by due 
experimentation, testing and iondineentln of mterials cfter 
rigorous quality control, 
3.7 Progressive design practices make use of latest advances 
in science and technology and these should be attempted wherever 
possible, Pre-fabricatec construction components, prestressed 
concrete, shell and folded plate type construction, open web girders 
are some examples of developments in construction technology, 
Greater use of these developments and techmiques will »esult in 
reducing construction costs, The use of welded structures as against 
~/~ 


the conventional riveted type of construction will result in savings 
in steel, For industrial buildings, workshops, etc. portal type 
construction may be adopted in preference to truss and cantilever- 
column construction, In structures where heavy loads such as those 
due to cranes are not encountered, tubular structures may be adopted, 
based on the Code of Practice for use of Steel Tubes in general 
building construction, . Adoption of cold formed light gauge steel . 
sections in purlins and structures-not subjected to heavy-concentrated 
loads may be_considered as these result in-reduction in weight of 
steel used, As cold formed light gauge sections are mde from thin 
" gteel strips, it is necessary to give these suitable anti-corrosion 
protection, | . 

3-8 | Considersble advances bave teken place in the modenas 

of structural analysis and amazingly fast calculating tools are 
available today. Use of Electronic Digital Computer and structural 
models as aids to design are two important examples, As these 
facilities are now available in places like the Structural Engineering 
Research Centre, Roorkee and some institutions imparting higher 
teckmical education, design engineers of Government de. ‘ments and 
other organisations should make use of these to arrive at geotionteal 
deal gna . 

3.9 Where a large area is available for construction, 
structures tend to be dispersed, At certain stations, mlti-storeyed_ 
schetiiatags could be adopted with advantage: instead of having 


sprawling colonies of single and two storeyed residential flats, 


By digpersing buildings there is an increase in cost of services 

like eoudas water-gupply, electricity, plumbing and drains in 
addition to the cost of extra land and expenditure on day-to-day 
working and maintenance. Nature of foundations, climte, aveitabi lity 
of skilled manpower, electricity for lighting, for lifts and for other 
purpoges, etc. have, however, to be taken into consideration in 
“deciding on the type of construction to.be adopted, 

3. 10 Functional importance of .a structure should be adequately 
catered for with aon eye on economy. Far producing a pleasing 
‘gtructure elegance and economy should both be considered, weeding 
out non-essentials like curves, curved facings, ‘and expensive 

stone settings. Aesthetics though desir-ble should come out of 

ao pleasing combination of the essentials and not by working costly 
frills into a structure. 

3, 11 For any large construction project the importance of 
choosing the most economical golution out of all possible alternatives 
cannot be over-emphnsised, this will depend on availability of 
necessary data from pre-investigationa, large dividends have been 
obtained in the past by adopting this course, 

3,12 In the zeal to economise in cost of construction, 

Sarauliley: de wimionunee @aauia noe shel seb aaniceel © Coneemietben 
of initdally choap temporary tmildings with inferior specifications’ 
ia nit the angwer to real economy, Tempcrary mildings are 
uneconomical and wasteful in the long run and should be resorted to 


only when requirement is for a very limited period and is transient 


spe 


in nature, In addition to being uneconomical, temporary structures 
will cause indirect losses due to uncomfortable working conditions 

of users as a result of disturbances or stoppages of operations 

during frequent repairs and renewals, . 
3,13 ‘The Fourth Plan envisages a large outlay in road development, 
Significant Zesnemias in road construction costs and maintenance 3 
expenditure can be achieved by adopting, wherever possible, sheave’ 
scientifically based road eonstruction techniques instead of. 
conventional techniques. In accordance with the Government! s 20 years 
-Road Development Plan an estimated average thickness of 28 to 30 in, 
has been taken for all major roads, Out of the 30 in, crust the 
lowest 18 in, could be produced normally with locally available soil, 
susie at controlled moisture content to a given minimum strength 
in rephacement of the much more expensive hard aggregate now in US6. 
Further saving could be effected if.in the lower part of the 
_vemaining 12 in, top hard crust the specified stone or brick is 
replaced by local inferior ageregate, soil gravel nixture, soil~cement 
or soil stabilised with soft aggregates as the case may be. Wider 
application of modern design technicues in the practice of. hiphwey—- 
and air field engineering can achieve s{pnificeant economies in 
construction costs » improved performance of pavenente,~oxpandec: 
severciceabi lity ond reduced maintenance costs, 

3, 14 To derive fujl benefits from modern design/construction 
techniques, greater adoption of mechani sed methods of road construction 
is necessary. This is essential to cope with modern vehimJar loads 
and speeds, This will also pasties eueedy construction -and stricter 
‘quality control resulting in overall economy. | 
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3. 15 S tio M Co tion: Standardisation 
is indispensable for increasing productivity in Cs industry. Some 
of the direct benefits from standardisation in the construction 
industry are given helow:- 


(a) Organised production of construction materials 
ensuring consistency in quality and’ supply; 


(b) Reduction in variety, sizes and grades of tuilding 
materials and components; 


(ce) Development of construction practices by taking 
advantage of experience, technclogical advancement 
and availability of newly developed materials; 
(a) Reduction in cost. and in waste at site; 
(e) Speedy construction; 
(f) ‘Uniform neagur enh practices; and 
(g) Facility for training craftsmen, ete, 
Though advantages of standardisation in the field of construction 
were appreciated many years 4g0, standardisation was confined to 
various construction auensies and departments which prepared | 
specifications and schedules to suit their individual to dcomsnte 
and construction practices, In course of.time, however, it was 
realised that apart from this departmental standardisation, 
standardisation at the national level was necessary. Accordingly 
under the auspices of the Indian Standards Institution, standards are 
being formulated covering, inter-alia, specifications for building 
materials, building components and construction plant and equipment, 
Codes of Practice covering proper execution of work, mn surenent 
practices, sampling and testing procedures, etc. are also being 


evolved. Hormlation of standards is, however, the first step 


towards achieving economy, Maximm contribution to productivity 

and overall economy from standards evolved at the national level will 

be possible only if Indian Standards and Godee of Practise arg 
followed by different construction departments, 

3 16 Repetitive tens of construction in a work arg gueh 

as could be standardised and/or mass produeed, These items form 
about 20% to 30% of the eapital invested ina projest, dich items 
include whole units like bujldings, residential as well ag none 
residential, workshops and stores structures, ,J,and 1, transmission 
towers, ete, Standardisation eould be adopted with advantage in 
respect of items like doors, windowg, eleetrieal fittings, eseiling 
tiles, roofing eomponents, small bridge spans, soaffolding, ete, 
Considerable work on standardi sing steel eeetions ms already 

been done by the Indian Standards Institution. Moreover the I, QI, 

have constituted a number of subeeommittees to deal with standardj sation 
of various subjects relating to the field of miltiepurpose river valley 
projects, Sinj lar efforts should also be directed in other flelds, 

3. 17 Rites applieation of standardisation in tujld{ng 

industry is’ modular eoordination of dimengions, Modular eoordination 
is achieved by establishing a sone denominator or !modulet for 

laying down sizes of components, It gives a method by whieh dimensions 
~of tuilding eomponents are determined in such a way that sizes of 
different components arg related to each other and are ehosen from a 
restricted and limited range of sizes, at the same time allowing 
freedom of ddsign, In other words modular. ecordiina tion is dimensjonal 

~f» 


coordination between varicus building materials and components, 

Thig is not a new concept. in earlier days brick thicknese of 3" 
played a significant role in the selection of dimensions far other 

related building components, With the introduction-of new construction 
materials it became necessary to make an overall assosenerit of the 
problem with a view to laying down a suitable module,. Experience 
gathered by advanced countries was also taken into account, The 
basic module of 10 centimetres has now been atcepted as~the_ standard 
. for-purposes of modular .coar dina tion, 

3, 18 The principles of modular cocrdination are: covered 

in IS 123341958 which ageis not ste with specified sizes-of building 
materials but also with the planning of layout of buildings on the 
basis of modular grid, Dimansions of rooms and storey-beights should 
also be miltiples of module, Modular coordination ensures quality, 
speed and economy by the method of mass production; it permits 
prefabrication and dntexchanooabilty of parts, It cuts down time 
consumed in preparing drawings, reduces construction time. and . 
provides a rational basis for standardisation of materials by 
manufacturers, The Indian Standards Institution should be entrusted 
with the task of preparing Indian Standards for commonly used 
construction c8mponents on the basis of modular coordination go that 
this system is adopted all over the country. It is considered that 
Government should make it obligatory for Government Departments and 
Public Sector Undertakings to adof: sizes and specifications stipulated 
in relevant ‘Indian Standards ao a matics of course, Thig will goa 
long way in inducing private ‘wilders to do likewise, 


eZ 


3, 19 -Degign Organisations in States, on Projects and at the Centro:With 
the accent on speed and economy at every stage of development, 

designs cannot be given a different treatment, Improvement in designs 
is a continuous sn eeses and can be best achieved through continued 
related research, Design and research are inseparable and gound and 
progressive designing should engure that design trends are based on 
reliable research data. A competent design organisation in-every field 
of construction activity-shiuld keep abreast.of-developments in 
 pedene-and practice. of designing. It-ig, therefore, necessary-that: 
‘a, suitable design organisation be set up in every” State_and for-every 
large project. In addition there should be strong Central Design 
Organisations with.accent on specialisation, Every design organisation 
should have an architectural wing which should be closely associated 

. with projects from their initiation to completion of construction, 
Central Design Organisations are intended to act as Schauttante to whom 
references may be made by States & Project Authorities for advice ana. 
3, 20 A Design Organisation should have, inter-alia, a Work Study 
Cell, Perspective Pinuning, Method Analysis, Works iaecioveuent and 
Orgad gations’: Siidies Gan all come under the scnvien of this cell 
"Work Study Outfit" us a construction facility and as a ganagensht 
tool is not adequately appreciated by construction industry. It is 

in essence nothing more than a Planning and Research Unit not burdened 
with day to day design or construction responsibilities Work Study 
Gell is intended to be continuously reviewing work areas and operations 


and to predict with accurate. forecasts future trouble spots and thair 


effect on time and cost of construction, Its participation ghould 

be more in the nature of assistance through ‘congent' rather then as 
a hindrance through ' imposition, 

% 21 Design talent has to be recruited and trained,- All ig not 
well in this sphere in the Public Services of the country today. 
Indi viduals with very good academic record and with outstanding 
professional attainments are no doubt selected after careful scrutiny 
by agencies jake. the UPS but they become frustrated within the 
first few years 6f service and thére is a tendency among them to 
nigrate from Sirs j ob to another for personal betterment and possibly 
also for professional ‘satisfaction. There’ are- ny factors which _ 
Sonia mite to this state of affoirs; In the Umited sphere of designs, 
however, the matter needsm serious consideration, Frustration and 
demoralisation of design talent in Government Departments are rather 
congpl.cugis ghd this sets in atblilitiifdaction which ultimately leads 
to increased cost of construction, 

3, 22 A closer. look at this phenomena will reveal that most 
Government Departments.in course of time become ‘routine! offices 
lacking vigilance and dynamism, The existing outmoded service 

rules and working conditions are rarely changed with changing 
circumstances, The profession will stagnate without imentd.ves for 
outstanding work and penalties for unsatisfactory performance, In 
these dave of specialisation, continuity of fersonnel is essential 
for progressive designing, While this requirement is betng met in 
part by some organisations in the country, interests of personnel 


engaged on design work are not always adequately safeguarded 


Existing service conditions ghould be suitably modified go that. 
professional talent is retained in the specialised fidlde in which 

it is engaged without the interests of individuals ‘Mend jeopardised, 
3,23 Design or gent sations should Jay stress on specialisation 
and measures like incentives in the form of extra benefit should 

be taken to attract best braing to sueh organisations, For: achieving 
efficiency and incorporating uptodate techniques in designe, continuity 
of personnel in design organisations ig essential, Design talent 
will stay on in the fMleld of design only if effective stape are taken 
to engure that individuals worlding eontinuously on Beal work do 
not loge their chances of promotion by staying in’ design offices, - 
Design engineers should get promotion along with their seiecaiba 

in the executive ‘tae field, Individuals should not be dislodged 
from appointments in design offices at the time of promotion Soaide . 
of absence of higher posts in such offices, . If necessary, hi gher 
posts may be sanotioned for gueh offices to enable design engineers 
‘to continue therein, 

3.24 - Design engineers should, however, be given ‘Gu esbile 
Spates to work in the field so that they acquire knowledge 

of practical difficulties which are sucouncened during eonstructi.on, 

_ This will give them the required practical experience and enable 

then to foresce constructional difficulties so that suitable 
precautiong against such difficulties could be taken at the design 
stage. Design engineers may either be attached to construction 

units for short periods or be placed in charge of construction for 
suitable periods, Thereafter they should be poe back to Geen 


' jobs Design enginost's at all levels should be encouraged to visit 
construction sites where construction based on their deat gists in 
progress go that they discuss constructional difficulties with 

field staff and review their om designs and deteiling methods, 
3,25 Government Departments and their related construction 
organisations nortially produce designs. in accordance with established 
pats oes To make a Bese eos in developing new ideas, it is 
desirable to encourage competitive designing. .In order to motivate 
the spfrit of competition, incentives should be provided to structural 
| and architectural talent in the country by arranging competitions 
particularly for designs for large structures, eg. miti storeyed 
buildings , bridges, etc. and for tuildings of repetitive nature. 
Peépomilg incorporating alternatives for technological design and 
construction, use of a variety gf new materials and techniques should 
be welcomed from the point of view of ultimate economy. Handsome 
prizes should be awarded for best and economical designs, engineers 
and architects both in Government Departments and in Public Sector 
Undertakings being permitted to participate in these competitions 
and to accept: prizes, 

3. 26 Due to the rapid advance in construction technology, it is 
not possible for an individual to keep abreast of modern developments 
in all fields, Specialisation in particular fields Ims,. therefore, 
become a necessity. Congtilting agencies could advantageiously be 
made use of for designs in specialised fields, Consulting 


organisations have, therefore, to be wilt up, encouraged and nursed, 


_ 59 


3, 27 With the experience available in the country, it should 
not be necessary to go in for foreign consultation in the field 

of construction, Foreign consultants are to be engaged only when 
the essential expertise and experience are not available in the 
couytry, They should be engaged only with the approval of highest 
technical authority in the field in which work is to be executed, 

If employment of foreign sonsultants becomes unavoidable, they 
should preferably be engaged through Indian consultants and be 

made responsible to them so that the requisite know-how in the 
particular fields is built up in the\country, The praotiee of 
entering into turn key arrangendnts with a foreign government or 
firm for design and eonstruction 6f qa project or a part thereof, some 
components of which could be designed and/or constructed with 
indigenous talent, should not be permitted as such practice inhibits 
the growth of Indian technology, 

3, 28 National, Building Code; Existing P,W.D, and municipal codes 
which lay down rriteria for design of buildings and other particulars 
for incorporation therein are. ou" dated, In many eases provisions. 
contained in these codes are wasteful as thsy do not cater for latest 
developments in the field of tuilding design, construction techniques 
and-meterials, Moreover there is a lack of uniformity among 

various codes, With a large tuilding activity on hand, an important 
step towards achieving economy in construction is the preparation 

of a National Building Code, 

3, 29 The nein aim of the National Building Code is to promote 


uniformity of building regulations throughout Indie, It stiould 


form a complete document containing regulations which may be 


conveniently adopted or enacted for uge by various departments, 


manicipal administrations and public bodies. It should lay down 


a get of minim provisiong designed to protegt the safety of the | 


Public with regard tc structural mfficionoy, fire hazards and 


health aspects of buildings. It should, inter-alia, cover the 


following important aspects: 


(a) 


‘Administrative regulations which pertain to th 


efficient and effective application of the Code, 
defining powers. Hutter eed _reepens a ees-0f 
thoge concerned, 


{b)}-Definitions of tevus and plrases dissd par the seeptnen 


of the Code to eisure_ understanding of the intended 
meaning, . = 


(c) Requirements t> engure safety from fire and heolth 
. hazards related to the oveupancy and uge of buildings 


(a) 


Generai cesign conditions and procedures and constructio 
practices, structural loads, foundation design and ~ 


. construction design practices of reinforced and pre- 


(e) 


stressed concrete, structural steel, timber, brickwork, 
masonry, etc. , including permissible stresses, 


Stipulations wit regard to choice of type and grade of 
building materials for different locations and minimm 
standards acceptable from consideration of safety, 
durability and economy, 


(f).Kegulations for air conditioning, heating, ventilating, 


(g) 


elevator and other service equipment so that they 
function efficiently without creating a hazard, 


Regulations for plumbing laying down size and quality of 
fixtures essential for sewerage, water supply and 
drainage, 


(h) Measures to ensure safety of workers and public during 


(4) 


construction, 


Housing code setting fortn basic requirements for all 
types of residential constructi m, 


3, 30 The Code should incorporate latest developments in the 

fidd of building design, construction techniques and materials, 

It should give information with regard to field data ie applicable 

to different regions of te country, It should serve as a milium to 

. regulate building practices in India and to bring them in conformity . 
with relevant standards, specifications and Codes of Practice 

issued. by ISI, It should be so framed as to enable engineers and 
architects to adopt specifications and types of construction 
economically suited.to different regions of the country. 

2 31 a The Code should be advisory. Its provisions should not be 
mandatory tut should serve as a  tryact for adoption by PwDs, local 
bodies and other construction agencies, Existing PWD and Municipal 
Codes could either be replaced by the National Building Code or 
suitably modified to cater for local requirements in accordance with 
the provisions of the Code, 

3, 32 The work of prepariny, a National Building Code has been 
entrusted to the Indian Standards Institution which hes also been 

. charged with the responsibility of reviewing the code periodically 
and keeping it upto-date, That way the true national character of 
the Code will be maintained end strengthened and its development as 

a satisfactory set of desireble boilding regulations for use by 
Municipalities and other speneice steadily progress. 

3, 33 Building Bye “laws: Private building construction in towns 
ond cities constitutes a substantial portion of the building activity 
in the country, This construction is required to. conform to local | 


bye-lawe which in most cases are out-dated and do ndt take into 


account latest advances in ths Meld of building materiels and 
design. techniques resulting in uneconomical construction and waste 
0% scarce national resourgés. . To evolve a uniform pattern of 
tuilding bye-laws, ISI have pyblished IS 1256-1958 (under revision) - 
‘Code -of Bul lding Bye laws ~ which corporations, municipalities, ete. 
| ‘gould adap vith minor variations ton euit local eondiiicie: 
instances are not lacking where in minicipnl tuilding bye-lews walls 
constructed with md mortar and with cement mortar are specified 
to be of -the same thickness, To remove such structural anomalies, 
it is necessary.that the Standard evolved by ISI:is adopted by all 
local authorities as the basis for revising their bye-laws. This 
will result in a considerable saving, 
3. 34- Establighnent of Development Groupg: Public funds are 
at present being utilised on congtruction by Public Authorities, 
autonomous bodies, quasi-goveriinent- undertakings ‘and various orga- 
nisations of Central Ministries and.of States, besides the Central 
Publi¢ Works Department; the Military Engineer Services and the 
Railways which are the agencies which normlly execute, works for ths 
Civil, Defence and Railway Departments respectively. . Every agency 
carries out works to its own scales and specifications, To exércise 
uniformity in this respect with a view to effecting economy, it is 
necessary that certain basic standards of scales and specifications 
are laid down by a Central Organisation, These norms should be 
adhered to by construction agencies which utilise mblic fundg unless 
variations are lictated by particular technical reouirements, 
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3, 35 For reducing tuilding costs, covered gpaee in 

buildings should be reduced, where possible, without affecting 
functional efficieney, This reduetion earinot, however, be effeated 
haphazardly, It requires sedontifie enquiry into requirements, 
carefuk consideration of activities which ape to take plate, the 
manner: in whieh these activities are to be earried out and 
facilities and @quipment provided foy such activities, It is not 
the gant of an engineer or an architeet alone wt is the eombined 
funetion of a group representing oll technologieal disciplines 
connected with a partdéeular Ganahine, 

336 Based on the considerations mentioned in the previous 
paragraph, the Committee on Plan Projeets have laid down norms and 
space standards for mltiestoreyed office buildings, industrial 
estates, higher moony schools, hospitals, hostels, ote, 
Sinilarly a Panel on Health Buildings constituted by the Ministry 
of Works aia Houging hag formated reports on Primary Health 
Centres, Materritty and Child Welfare Subsecentres, Urban. Health 
Centres and District T,B, Centres, Those reports should be made — 
use of while planning for space, . 

3. 37 Certain types of buildings are of a repetitive nature 

Ge g housing, schools, hospitals, offices, The National Buildings 
Organisation should establish a Development Group for each of these 
types which would keep user requirements, designs and specifications 
continually under review by experts in these fields These Groups 
should evolve norms, space standards and layouts and belp prepare 
economie designs for different regions of the country, 
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3, 38 Indu ion and Mechanigation: In our country 

where unemployment and under-employment are serious problems, it 

has been the general belief that labour intensive methods rather 

than mechanised methods should yicla cheaper products as cost 6g 
‘Jabour is low as compared to overhead costs of mchinea, The 

construction industry has been no exeeption to this belief, The 

time has, howe ver » now come for re-assessing this opdmion in the 

light of requirendnts of economy, speed and quality santnod g0° 

that physical targets of construction which may be eneecter in 

Tue Plang are. achieved efficiently and in tima, 

aD In the country's effarts to improve the socio-economic 

conditions and the general living standards, speed is an important 

factor, . Timely completion of wildings, factories, dams, power 

houses, ete, is a phe-regui.ai te to he ae subsequent economic 

& developmental activities as any delays in completion will result 

.in. delaying commencement of such activities. The pace of 

urbanisation consequent on the high rate of growth of urban population 
‘dictates speedy completion of a Jarge ‘volume of housing, toads, end 

other services, For the success of the various schemes for econoinic 
development and.improyement of social services » the gap between 

commencement of investment and flow.of benefits should be as small a8 
POO Een aes aed completion of construction phase- wii, nee erate 

contrimte towards reducing ' time-cost! to some extent. 

3, 40 Judicious adoption of mechani sation in “gonstunnty on: ; 

can also contribute towards economy. Even-the cheapest labour 

can be expensive-when, employed in_excessive quantities, ~T is conceded 

| : ee 8 toe. ade 


that it will be undesirable to substitute low-wage labour by costly 
machinery, especially if it poaiees foreign exchange; tut it is 
equally unwise 0 employ a human chain to carry buckets of material 
for the construction of a roof when a simple rope hoist could 

do the same work at a fraction of the cost, ‘Cut and fit" metinds 
increage construction time in projects, . Delays entail facta 
interest cost on borrowed money, 

341 Introduction of mechanised methods to ensure uniforn 
quality in construction hes become a necessity. In projects 
{nvolvin:; large quantities of earthwork, concrete work, steel 

work, etc, quality control cannot be exercised without adopting 
mechanised methods, In fact in certain fields mechanisation hag 
become inevitable. For example, construction of roads and air-fields 
required to withstand modern loads and trafftc’is not feasible without 
use of mechanised equipment, With better agity control, structures 
can be designed with higher working stresses and lesser factars of 
safety leading to economy both in use of materials and in cost. 

242 Although industrialised methods of building have come 

into vogue only during the past two decades, these are rapidly 
gaining popularity in developed countries, Adoption of.such methods 
advantageously in a developing country like ours should be given 
serious consideration, The practice of designing eoch building for 
a specific purpose and constructing it by traditional methods 
involves dolays, Reouirements of users may have to be disciplined 
so that buildings conforming to prescribed modules my be accepted, 


Mass production of pre-fabricated building components such as beams, 


colums, wall panels, floor panels, ete. should be undertaken and 

these should be buesuulea at site. Installation of services in a 
building can be considerably simplified by making provision for 

these in wall and floor panels at the time of their manufacture, 

3, 43 Along with industrialised methods of tuildings mechanisation 
of handling of materials and components at site should also be 
gradually increased, ‘The present natneds of handling tailding 
materials by manual labour are often expensive. A judiedous use. of 
derricks, fork lifts, hoists, conveyors, ete, will increase speed 

of construction, Use of tower cranes.and climbing cranes would 

bring in considerable savings in construction of tall mildings, 

344 . Apart from economy and speed, industrialised methods . 

‘of tailding will ensure a higher degree of quality control than is 
poset ble in the case of insitu type of construction, Productivity 

of labour would be higher as put iding componeni’s are mostly 
manufactured under controlled factory conditions and not on open | 
congtruction sites. Utilisation of equipment will be optimised due to 
regular production congequent on a steady ened for ths same product. 
3, 45. indigenous production of ‘construction plant and mac chin | y: In 
the course of construction of various EEO jeeue during the jast 15 year s 
there has been a gradual shift towards awoption of mechani sed methods 

_ of construction, There te, therefore, been an sgenenouatie demand . 
for different types of plant and machinery for the construction of roads, 
buildings, hydro-electric projects, factories, induetri¢l plants, 

ports and harbours, etc, Equipment in demand consists broadly of two 


types viz,, mobile plant and stationery plant, The most commonly 
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used items are: 
(a) Earth moving machines namely crawlar tractors wth tll 
it dozer attachnonts, motorised and drawn scrapers, 
Cumpers, motor graders, front and loaders, excavators 
including cifferent attachncnts, atc, 


(b) Conwete baiching and uixing plant, aggregate and sand 
manifacwiring plant; equipment for placing concrete, ete 


(c) Air compresscrs, compressed air equipnont for foundation 
excavation, quarrying. tunnolling, mining, ete. 


(da) Pumps, dewatering oquipment ond cther related items, 

(e) Transportation and hauling equipment such-as ropeways, ets, 

(£) Road making and allied machinery, 

(g) Dredging 6 qu pens. 
3, 46 In the past verious users ¢l construction oquipment 
have been obtaining their recuiremerts from abroad. Equipmen’ has 
been imported mainly from US, Uf, heat aul Bast Furcpean countries, 
USR and Japen, Due to dilviculties in gcttirg foreign exchange 
and with a view ta achieving culf-reliance in the manufacture of 
construction equipment in ths comity, ciforts haw aloe.ry bean 
made to start indigenais moduction of cifferent itema Memfacture 
of excavatees hos alrendy b3sa undertakon bots in the public and: 
private sectors. Phexat Larthmovers 1%. hava started production 
of motorised scrapers. Cunpars, geaders, ctc, #n the public sestar. 
Along with major items of sxuivmert, incigencis manufacture of 
components anc. aszessoric3 bes also besn tukon up. Thego include 
@rawn scrapers, wal doze: attochaerts; angines glitable for use in 
d4fferent machincs, t2-ck pervs ard tenes components. ete. Thus 


definite steps mve clready beer tazoa is. the direction of indigeaois 
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mamfactare, High priority should, however , ‘be accorded to indigenous 
neues of the Fenaining types of equipment, 7 
4.47 s . Indigenous production of construction oqud pont like 
“pumps and dewatering equipment, air compressors and pneumatic 
equipment, concrete mixers, stone crushers, etc. may be regarded, as 
adequate.except for certain specialised itens of high capacity. 
348 | With regard to specie eod categories of road making 
machinery like-rotavatora, eristore, pressure distri brtaray~cament 
and lime spreaders, eto, the-Working Group-of-the—Planning 
Soumissinn for Solentd fo-Réesearch-bas-recommanded—thatthe_fentrel 
Road Regoarch Institute in. conjunstion with Céntrel Mechanical Engi- 
neering Research Institute evolve suitable designs-and produce-proto-_ - 
types for trials so that working drawings may be turned over to — 
-..organised.industries for ths manufacture of these- itens. This is © 
a step in the right direction and similar action may be taken : 
for other items of construction equipment also, Facilities already: 
available: with organisations like .Heavy Engineering Corporation, 
Ranchi, should be used for cesign and mamfacture of heavy ‘equi pment. 
Long term planning of requirements of additional construction equip 
ment and spare parts, for varios ‘tens of work to be carried out, _ 
should be done taking into account quantities of work to be done, 
targets to be met, ete. ana equi pnen’ available, — 
349 ° Stondarddsotion of FE: 3 As pointed out-carlier — 
the various types of construction cquipment available in. the country 
at present have beeh imparted mainly from USI, UK, East and West 
European countriss, USSR and Japan, Different construction agencies 


, 


have procured equipment of different makes, models and sizes with 
the result that it is not possible at the moment to provide spare 
parts easily for all these machinés, For indigenoug production it 
is necessary to assegs the various broad categories of equipment 
required for the construction industry and other industries like 
open cast mining, ete, where similer types of squipment are used 
so that a limited numbab of suitable mkes and sisos of different 
machines my be standardised, 4 proper coordination in this. 
regard ig. essential to awoid proliferation of makes and sizes, 
Standardisation will facilitats starting up of anclllary-industriss 
for mamfacture of components, iuterchsngeability of parts and 
speedier training of operators. 

8 50 share parts and policy reserding their gmport: For 
equipment muoufactured indigenously, there have been difficulties 
in obtaining, even inittally, rataized spare parts ag these have 
not been covered by foreign exchange sanctioned under ing strial 
licences issued to mamfacturers of equipment, In the case of 
wholly 4mported sladecnt: initial requirements of spare. parts 
should be permitted to be purchased with such equipment: Alter- 
natively, pubborteed dealers should be permitted to import these 
parts against their own foreign exchange quota upto certain 
percentage of the value of each machine, This percentage may be 
suitably reduced after taking into account those iteus of spere 
parts which are mamfactured indi gencusly. 

Be: Od It is understood that in the past users had difficulty 
in obteining spare parts for imparted carthmoving equipment. It 


ig recomended that mitable procedures should be evolved #0 that 
better availability of spare parte and congsquent better efficiency 
dn the use of equipment may be achieved, — 

3, 52 Maintenance and farvicing: To obtein maximim offioiency 
from congtruction machinery, it is necessary tO adopt Sodan methods 
of preventive mintenance, reguler servicing ot appropriate intervals 
and prompt repairs including proviaLoning of mitable spares to 
replase broken~<down or defective parte, Systdmtic somponent 
exshange programme should algo be introduced in all sectors to 
inprove-working-of moshinos, Component exchange Programe-wil]. be 
foasible only if types and sizes of different construction plant and 
machinery are standardised, 

3, 53 Data should be collected continuously on health and 
efficiency of earth-moving and oongtruction equipment employed on 
various projects with a view to enforaing mijtable performnce 
standards, For example, in the Irrigation & Power Mactan. statements 
of health and efficiency of equipment are prepared based on equipment 
working two shifts and for 2500 working houre of a machine ina year, 
Thie will improve standards of operation and ensure better 
availability of machines, 

3 54 Seuioeat Poolss In the piblic sector, at the time 

of comncensnt of projocts, ney equipment ig normlly purchased and 
is often rotcined oven aftor completion of construction, Instoad of 
allowing common categories of equipment to bo milt up with individvel 
users, it is desirable to pool such ecuipment on a zonal boele, The 
country should bo divided into suitublo sones and common categories 


of equipment peated for different projocts or organisetions 

in a particulcr zone ghould become part of un Equipusnt Pool to be set 
up for that zono, The Pool should be run on commercial lings and. . 
equipment issued to differcrt works <n a rental basis. On completion 
of its work on a projoct, ‘the iten of oquipnent should bo returned 

to tho Pool, This will provent machines fron lying idle in.certain 
projects when there nay be need for ‘their uge on other projects, 

Every Boiipment Pool should be oquippod with its owt adequately 

treinod operational staff and proper repair and msintenanco — 
facilitios so. that maintenance is tp ay: taken care of, .Whon special 
kinds of oqui puont are. required for a etd cular Project, guch 
Cquipment aay be directly ‘procured and wr owned by that project. 

organiss tion, " Equé puent Poola should. bo primerily intended to cater 

to tho needs of construction wapis: financed fron public funds. ‘There 
should, however , be no objet on 42 egidpoent being hired to private . 
agencioa if it could be oparéd, 

3 55 Suedity Controls quality contros is cagentlel in construction 
projects of any ma gad de. To be ef ffective, quality control ehould be 
contdntous for ae durawon os a project and should be organised in & 
aystenatic wanner, Quality is a funsti on of mary cheractoristics 
| and depends on. we tettitig. machines, methods- and mon,. quelity control 
_tgt, thorefore, aim at controlling au there el: nents, Sistained 
effort is egoedery at all stages to keop a careful watch on eupply 

of materiuls, placing of mtorials, fini abs, ete, - in fact over all 
operations at source of saimipactine: of natarials and at gite of work, 

: /. 
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Quality control is intendod to prevent poo cuality gotting into 

tho werk rather then to corroct poor quality efter a construction 

or a pert of 2% has boen conpl. .cd, 

3 56 For organising quality control, quality mindedness ins 

to be inouleated in stuff connected with a project. Unloss every 
meciber of ap orgamieution takes pride in his work, it is not possible 
+o achiove a standard which is really ood, 

3,57 All miteriels should be contamally checked at source of 

ga ply and/or at site of work, as practicable, This is cssentiel to — 
ensure that matorials of corroct. quality are permitted to be incorporated 
in work, Presont methods of vieuu) ingpection and dimensional chock are 
no’ adoquate for acceptance and assessment of quality of materials and 
worknanship, Specialised laborctories will be necessary to carry cut 
Proper ¢hock and adequately traincd staff will be racuised for the purpose 
3, 58 In all mjor construction jobs, field laboratories should 

be set up to conduct systemiac and contzmous inspection and check of 
quality of matorials and workmensitp, Theso field labor:icazes should 
be steffed by righ! ty» f irdi-t cl. Somling for testing purposes 
should be carefully don. 

2s 59 Construction Buginvcr should be assisied by normal 
suporvisory steff and by f20ld lsboratory staff, Supervisory stafr 
should be diszinct and separuts from inbocatory staff. These tvo 

cells should be assignod digtanst spocafied roles ond their 
regponsibilities shovle be luid awn Ultinately Construction 

Rngincer” mst romain rosponsible for the job, Fieid laboratory staff 
should be under admmstrative ocuirol of Gaustrvetion Engineor tit 


technically andopendent of nn and rosponsible only to a central 
authority (Projoot Head/Chaef Engineer). This will ensure 
independence of action of laboratory staff and proper control as any 
tendency to oxscute bad work will be curbed by the existence of 
lavoratary stxff, corrective actioa boing tken by Cor truction Ingineer 
Thore will be dereliciaon of duty on the part of Construction Engineer 
if be ignores data furrished by laboratory staff. 

a & In a large organisation there should be a certral labor-tory 
which should be assisted by field leboratakies and should exercise 
control over the lattcr, 

361 Fiold laboratorice anf contral laboratory should be provided 
with specialised equipment for sempling, inspection and testing of 
various construction mtorials end finished products, Adequately 
trained staff for bnndlang tms 6q poon and carrying cut tosis 
should be provided 

3 44 If a contracter is employed on a large work, be will Inve 
his own fiold laporstory, Dopartnontal Tirontjeboatiorzand 
contractor's field labor.tory should liaiso with cach other, 
Construction Enginecr tekany final docigions. Whero responsibility for 
evo Ving a pertacular design rere with the contractor, ho will 
noturally obtain approves vf Construction Engineer _to-ths design which 
he (contracter)—propesss-to-ntiopt so thet 1t 1s surteadle and in 
accorderce with contract requirensnts. 

a 3 On a comprativoly stall work whoro a contractor has no field 
laboratory of his om, thero should be no hositation in-associating the 
contractor wth departmental field laboratory, admmistrative control 
of the laboratory beang vested in Construction Engineer, 


CHAPTER IV 
CONSTRUCTION MATERTALS 


4n In construction works materials generally congtiwte 

about two thirds of the total cost of construction, Along with 

the increasing outlays in successive Plans, the quantum of investment 
in oongstruction has algo been growing steadily, This ms resulted 
in an inoreasing demand for sonstruction mterials produeed by 

ee ee industries and for looal mterials, There ms been a 
rapid increase in costs of materials during the last two decades and 
thia bas resulted in a marked riso in ths building cost index, The 
tige in the cost of cement and in the cost of steel, from 1949 

to 1968, is shown in the graphs at figures 2 and 3 Although theme 
has been a slackening of economic tempo in the soupy Burd ng the 
past two years and demand for camstruction mterials has 

decreased in consequence, their pricés have not come dom, With 

the launching of the Fourth Mvwe Yéar Plan, it is expected that the 
tempo of construction: in the country, wil] pick up aggin regulting 

in an increasg.in demand.for materials, Jf in the background, of a 
sharp. rising trend in prices, the demand for tuilding mteriala, ale 
inoreases,. prices may further rise-di sproportionately resulting. in 
tigher cost of construction, To, prevent such a situation fron 
arising and to stabilise prices, it is essential that adequate 
gipply of. building mterials at reasonable rates.is ensured at all 
mein centres of eanrstruction activity, Unless prices of. ma tor. Ia are 
kept under check, moh headway in pobigving-soonony in congtrustion 
sost,e- may not be mide, 
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4y2 During the first-two Plang the low of supply and demnd 
and the intrinsic flexibility of building mteriols industries to 
adjust production to increasing demands Ind heiped to tide over 
difficulties, During the Third Plan, however, shortage of 
eonstruction materials of required quality was one of the important 
eenures of shortfalls in targets, ‘If another similar situation 

4s to be avoided, serious attention ns to be pid to carefully 
assessing the requirements of tmilding mteriols and making detailed 
Plans for their increased production and digtribution, -Deliberate 
efforts have to be mc to establish now units to produce additioml 
materials on more scientific and ratiom] lines a ~ algo to develop 
alternative mterials ty dbilising industrial and agricultural wastes 
wherever possible, Development’ of construction mterinls & m waste 
Products of industry and agricultimc sould in adiition contritute 
towards development of the mtional econcny, 

48 Bal ting Motoriols Assosoment ona Lovelopront Celle: Before 
preparing any programme four production of milding m terials : 

in vericus regions of ibs country, it “s mportant to know before-band 
the possible nature and extent of construstional activities that 
would ariso locatiocn-wise, This my not be iansible unléss a 

Physical Plan for navional devplopment 1s prepared concurrently with 
the formation of Setoral Pian, Only wiat. help of a Physical 
Plan, would it be possible to loeste fuinre ee of constructionat 
activities and carry out assessment of recu*rcments of mteriols 
Via-a-vis local resources. it is also irpertan’ *o work cat 
economies of prodiction of local materials with the belp of Meld 
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surveys Arthough efforts have been made in the Past t@ calculate 
overall demands of important construction naterials like steel and 
coment, attention hag seldom been paid to production of toon 
building materials wich cacount for a eignifivent share of the 
total sost of any construction. 

hy 4 Work in connection with assessment end developuent of 
construction mterials will necessarily nve-to be done at the 
State level as it involves a knowledge of detailed Phyaical Plang © 
of development region-wise and conducting of field surveys to 
locate existing and potential sites for development of materials, 
A Building Materials neon" and Development Cell should therefore 
be set up in every State to undertake this task, Net onal 

Buildings Organisation should act as‘a coordinating agency. The 
Building Materials Assessment, & Development Cell in every State 
should get: in touch with various construction agencies such as cPuD, 
Railways, M.E.&, State P.W.Ds and other local can gtrustion agencies, 
both in the Public Sector and in the Private Sector, for assessing 
requirenents of tuilding mteriols for the State as a whole loontion 
wise and for development of sources of supply of materials for which 
demand ig expected to be in excess of, supply, The role of this cell 
should include development-of both tradition] and new mterials 

which mke for economy, Detailed methodology should be fepared by 
N.B-Q 90 that these cells in different States carry out the task ona 
uniform basis subject to minor local modifications, 

445 Every State should be divided into important construction 
centres after ‘talding into ponsideration volume of construction 
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; activity in different localities, which is » aetna on the proposed 
Physical Plan of development and avallabllity of building mteriala 
Bata in respeet of supply position of materials should be collected 
by field surveys with the assistance of State Statistical Organisation, 
Gaps betweon surply and demand should then ‘be worked out for 
different regions of the State, | 

448 _In assessing requirements, two types of situations my 
arise, vim, establishgent of eentres of regular demend where demand 
4s likely to inerease with passage of time and areas of sporadic 
demand where demands pay be ereated due to concentrated construction 
actlvity, In both ‘ele: information with regofd to future 
requiremnts should be made avilable to interested mamfacturers 
well in advanes, 

. te The Assessment and Development Cell should have the 
neeessary authority to effectively encourage development of building 
materials industries and to reeommend setting up of new production 
unite in public sector in ease private sector ig unable to meet 
demand, It should Sie0 Inve the authority to provide requisite 
facilities to entrepreneurs, 

4 8 - Bricks: The clay brick is the most commonly used tuilding 
material in most parts of the country, The small seale brick 
industry has the capacity and flexibility to adjust production to 
meet demand but when demand is large and sudden, prices: go up and 
quality. deterLorates congiderably, land prices around big cities 
are rising sbeeniy and this is reflected in the unduly ‘high prices 
of tricks. There is, therefore, an urgent need to seuivs and 


earmrk appropriate areas of land around such tawns for brick raking, 
States should cond ct surveys to locate end determine suitable 
deposits of soils for brick mking and ecrmrk sites for this 
purpose in the Master Plans for urban localities, 

4&9 The present methods of manufacture of bricks have a large 
scope for improvement 1n the prectace of winning clxy, moulding and 
firing, Intensification of research 1n’ these fields to evolve. 

more efficient methods and an amproved design of the Byll!' s-kiln 
should be teken up, Introducvion of mechanised ond semi-—mechani eed - 
brick plonts et this juncture is desir-ble to produce bricks of good 
quality at a reasonable price. Production of high quality bricks 

by such plants will result in over-11 economy os thickness of” brick 
walls could be reducea to correspoad to the streneth of such bricks, 
Another adventage of mechonised plante v6 thet a lorge variety of 
structural clay products can be produced by them e,g. perforated and 
hollow bricks, facing bricks. heiv duty bricks, sewer bricks, peving 
bricks, bricks for industrial floors and perforated tiles, 

4.10 The present policy of issuing -hort term licences to brick 
manufacturers deter them from investing capitel and adopting modern 
techniques, The licencing and pricing policy of Government should 
be worked out on a long term bi sis to permt contimity of mnufacture, 
4, 12 It will te advantagenous to have price control on bricks and 
to this end an equiteble method of fixing fair prices of bricks 
linked to prices of cogl, labour and land/land rents should be laid 
down, Credit facilities to brick and tile mnufacturers on cagy tern 


will induce new entrepreneurs not only to enter the field and increase 


output bat also to offer their products at competitive rates, 

4,12 Z4mber: Timber is one of the important construction 

materials used for a variety of purposes. During the second World 

War and the period which followed, there has been a rapid increase 

an the demand for construction timber with the result that forest 
resources of the country are spateatiy getting depleted. There is 

~ also pnesenenie westage of timber in the process of extraction, . 
conversion and fabrication. If timber famine in the near future is 
to be avoided, it- is essential that urgent steps are taken to 

achieve maximum efficiency in-its utiligation, | 

4,13 ° Planning of a proper timber utilisation programme is not © 

- pogsible without adequate statistics of supply and demand, There is 

a lack of comprehensive and dependa ble statistics about the availability 
‘of construction timber of various categories visea-vVis the present and 
fubure requirements of different wood using industries, Steps should 
be ‘taken to collect regularly, aopanate and detailed statistics of 
output of construction timber and trends of future produétion and 
demand, Forns in which Forest Departments record removals of wood from 
forests should be. guitably modified to give ae toieet details so that 
‘proportions of tinbor available for various uses may be ascertained, 
4,14 Proper utilisation of available timber resources by 
efficient methods of extraction is the first step towards bridging the 
gap between supply and demand, Efficient nae modern methods of 
folling, logging, storage, conversion and transport Inve to be given 
priority, For felling trees, cleaning boles and shaping. them into 


logs, squares or sleepers, country axss, bin hooks, levers, wedges, 


ete. are used, These tools are not very efficient; their use entails 
mach effort and also results in beavy wastage of timber, Modern 
methods of logging using improved tnsic logging tools end meghanised 
equipment for exploitation should be increasingly adopted by all 
Forest Departments. 

4,15"  Ewery Forest Department should mve a qualified ging 
Officer to train forest personnel incharge of departmental operations 
and also contractors! men, in felling, fashioning and extraction of 
timber. These Logging~Officers-should give demonstrations-ant—condu - 
time_and_cost~studies_to—determine—conparative-eff.ciency-of forest 
-tools-and equipment, 

4» 16 To mke available improved tasic logging tools and 
equirment at a reasonable cost and to save foreign-exchanga, Government. 
should.take-up thsir manufacture in the country. 

4, 17 Methods of sale of timber trees to contractors by Forest 
Departments should te suitably modified to permit their sale in 
bigger lots and for longer periods so that operations may be 
mechaniged, Such an arrangement will encourage contractors to invest 
in modern logging tools and transport ecuipment and induce them to 
construct paths and roads to facilitate transportation of timber 

by mechanical means, 

4 18 Tho remote, so far unexploited or partially exploited, 

fir and spruce forests in the Himlayas, teak and sul forests in 
Dandakaranya and mixed forests in Western Grats should be opened 
waite Up to permit economic narvesting of ewilabis vimber, 
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4,19 So for 1t has been the practice of various construction 
agencies in the country to specify use of traditional species of 
timber Lice teak, sal and deodar for construction purposes As 
these species of timber are geiting depissed, it is essential that 
the large quanktty of secondary species of timber available in the _ 
country should be nia do use of. There are several species of secondary 
timbers which may be used for construction purposes after being 
or puitable seasoning and preservative creatnent, 

A. list giving strength clnracteristd cs and et Fropsrties 
of common commercial timbers in India ani recomendations for substitutes 
for teak and sai for building construction after giving then aitapic 
geagoning and preservative treatment is given in Appendix, 
420 If secondary species of timben ore properly ceasoned, 
given appropriate preservative troatment and marketed in- standard 
“sizes and quality with certified tarsings inciesting spec 1e3 it au 
hélp to a 1 large extant in incecacing avi ability os construction 
timber, This will also relieve the wessurs cn she comand fur 
tradi tional stecies which wou ld contribaie towards stabilisiag prioas, 
4,21 There is a need to: ecuvate consumers ancuu clays? rere an 
availability of secondary species of timber in various et ts of tho 
country, A thorough scrutiny of specifics nidoag adopted. oy Varios 
construction agencies is salied Por sc “shat Sho situatlons 3a whic) 
secondary species of reasonable quality could bo used are cotagoriaad. 
The present eS Coee ery rigid reer ee S3.cue reparding epacton ang 
quality should, therefore, » bo revi soc. ALSneaeh, sue Tdi Standards 


Institution have already ine sight os Le 1334-1258 laying Gown 


standard cut sizes of timber, adoption of this standard by the 
timber industry has not made much progress, To avoid wastage 
during the process of conversion, ugers should be impressed upon to 
adopt thase standard sizes to the greatest possible extent, 
422 & far short length timbers have not been used on a large 
scale for structural purposes, Nail jointed timber trusees of 
different types and varying spans, laminated timber beans, portal 
frams, timber bridges and timber electric poles are examples of the 
use of short length timbers, Designs of various such structures . 
utdiliging small dimensioned stock, Secondary species and inexpensive 
joints have been evolved by the Forest Research Institute, Dehra Dun, 
These should be widely publicised and adopted wherever practicable, 
423 ‘The State Covernnents and Union Territories should 
encourage setting up of sawamill-cumwood workshops which should 
have all facilities for sawing wood into stoniard sizes, seasoning 
and preservation plants, and workshop facilities to produce standard 
pre-fabricated components like doors, windows, trusses, ete, gich 
integrated wood utilisation centres would pave the way to achieving 
economy in the utilisation of timber, 

4g 240 Another step towards efficient utilisation of timber is 
to convert waste timber into timber products like fibre boerds and 
particle boards, Plants with an installed capacity to ‘produce 
45,000 toris of particle boards have already been get up in the 
country. Unfortunately these plants are working toa fraction of 
the installed capacity due to lack of demand for these tmords, The 


reluctance on the part of construction departments and the construction 
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industry to use particle boards is due to the fact that cost of 

these beards is higher in comparison with that of timber of 
equivalent size and quality, The main reason for the higher 

cost of particle boards 1s vm incaaence of excise duty on synthetic 
resins required in its manufacture, Modification of the tax 
structure in respect of thesd synthetac kom resins is necessary to 
bring down the selling price of portale boards, It ig in the 
national interest +o popuiarise uso of particle boards in lieu oc: 
timber in order to preserve forest resources of the country, 

4-25  Railyays use a large quantity of tamber in the form of 

wood sleeper 3 ar’ also in'the construction of wagons, Although 
metallic sleepers are gradually-replacing timber sleepere in mony 
locations, the demand for timber slétpere is still very high, TMmber 
sleepers should be sub tituted >y prestréssed conerete sleepers on 

a large scale except where timber sleepers are cong.dored' inescapai le 
viz, track circuited sections, new emtackments, etc, Substity toa of 
timber sleepers by prestressed concrete sle2~rs wl releage a _lerge 
quantity of t-mber for constwuct’on puzrpceses  Sea_onel and eased. 
secondary species of timber rr alread; being udop.ed four ‘agon 
ccnstruction, 1 this tyre o7 constr .chio1 ing-eusiag uco siould L3 
made of mbstitte matorials for t2mber. 

dnp 2b Quarried Muter,pls: wrarrie’d material. commouly used in 
Construction Tadustry are (a) Stcne fee neccor~ am road 1m", (b) Sterne 
metal for rond work. (c) Ccecse 7.009 agree ess 22.” ccac*e.e vork, and 
(g) Send for concrete woik wd mortar >ecuiced “or masonry, brick wori 


and for plastering, Ont -asie of very vo1gh c.tamotes, tke anmel 


piecteat of stone aggregates for eonerete work alone is of the 

order of 30 million cum. The annual requirements of doorse and fine 
sand are of the order of 20 and 30 million cu,m, respedtively, There 
is a need to mke a fair assessment of Pecnisencnts of toarge and fine 
ageregates for every region in the counties The Building Materials 

Agsessnent & Development Cells mentioned in paragraph 4 3 should take 

up the task of estimating these requiramnts on a yearly asia 

4,27  . Prices of stone ageregates have been going up, One of the 
important factors inhibiting increased froduction ig the terms on 
which land is leased for quarrying purposes. Letise is at present 
granted for a period of about § years, This period is too ema 

to warrant metatentien of quarrying methods and construction of 
pucca roads to quarries to facilitate transport, The lease should be 
for a minimim period of, say; 10 years with possibilities of extension 

upto, say, 20 years, Royalty and tax structure of the industry also 
axmprin require study and rationalisation, These steps are necessary 
for contimity sie produetion to be maintained, Ceiling prices 

should be fixed by local authorities to ensure economy a to 

prevent ‘monopo Hes. 

4, 28 . Stone ageregate for ae purposes is iy 

' quarried by manual labour, This is a costly process and keeps 

output low. For increasing productivity in the field of quarried 
materials, modernisation and greawer mechanisation have to be adopted. __ 
at various stares of production, Efficient methods of mechanised 
drilling, blasting, bundling, conveying to crusher, crushing, 

serecning and transport to site have to be introduced, Provision : 


of adequate spares and servicing facilities should algo go side 
by side with mechnnisation to prevent idle time due to break-Jown 
of machinog, 

4,29 As the stcns o.5.-,2te wiusuy is vapital intensive, 

it needs the assistance of institutacmal finance, 

4, 30 Construction of pucea roads to major cuarries should also 
bo undertaken. Tins is essential to ensure gupply of aggregates 
from quarries in all seasons of the year bedes tranging down 
cost of materials ave to freer movement, Tne use of tapper trucks 
for transport should be considered wnerever feasible to reduce the 
cost of handliar 

4 31 Comenting Materzaiy: Cementing mterials form one of the 
basic items reruired 1n any construction activity. Among the 
various cementing materials ordinary Portland cenent is the item 
which is most poptilar in the county, | Towards the oad of the Third 
Plan conmderabls shortage of okdinary Portland cement was felt, bus 
due to ths subsequent inwreased eapacity in the ~ndustry-end vhs 
general slacknoss in the tempo of construction cur og the m-4 to 
years, ths situotion ns congiderably eased, Ic the intsrest of 
econony in vonstruction costs and nee a view to making mxumm 
use of available resources, ic ig essential to ~nsure a mote intensive 
utilisation of available ordinary PoruJand cement and dave Lup 
other types of low-co-t cementing materials from 312dUsuriul sastca 
Production of blast furnace slag vemin”, Portlnnd Pozwnlan: coment, 


lime of stendard quality, lim reactive s.ckhi, ar3 ths poceible 
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432 | GSabstitution of ordinary Portland cement by ether cheaper 
materials for foundation concrete of low rise buildings, plastering, 
morter for brick work and masonry, ate. » would not only reduce 
consumption of semnt but also lead to overall economy, Materials — 
like lime and pozzolana mixed with cement yield desirable properties 
such as .better workability, ‘resistence to ingress of moisture, etc, 
eesoct in the case of Dace Projects cement concrete is generally 
batched by volumetric methods, Increased adoption of weigh— 
batching and controlled concrete. would yield econony in the 

uge of cement and reduction in overall costs, Use of controllek 
conerete could be popularised by making available ready mixed 
sonerete in areas of axed construction activity and in metropolitan 
cities by installing ready mixed concrete plants in those places, 

In large cities, the present method of stacking building materials 
on sides of roads, causes considerable inconvenience to public 

and interferes with traffic. Provision of ready mixed-concreto 
will overcome this difficulty also, If ready mixed conarete plants . 
are installed, quality of conerete could be controlled and the use 
of cement restricted consistent with requirements. . 
4, 33 Portland cement is manufactured in the country according 
to the relevant Indian Standard Specifications iitcti stipulate 

the minimum strength sdetewnnute Cements produced by different 

_ mamfacturers yield strengths varying from the minimm stiprloted 
in.the Indian Standards to about double that strength, Tt is, 
therefore , obvious that cements having higher strengths.are not 


being properly utilised except in large projects where production 


of controlled concrete is feasible, In order to achieve eeonony 

in the use of Portland cement, it is desirable to mrket it in 
accordance with its strength characteristica, It is for 
consideration wheths. cruinary Portiand cement should not be 
marketed 1n more grades than one with a view to achieving mre 
intensive utilisation, The matter has, however, been taken up with 
the Indian Standards Institution and the Directérate General of 
Technical Development, 

a, 34 In many cases cement produced in factories ms to be 
hauled over long distances before it -orrives at construction site, 
Som waste and loss of cemnt, therefore, uke place in transit 
This is particularly significant when transhipment from troad-guage to 
motre-gauge is involved, Tho present method of packing eement 

in jute tags, therefore, requires improvement if wastage is transit 
is to be avoided, esearch and development work mey be required 

to evolve improved methods of packing cement without increasing cost 
of packing, Transporting of cement in bulk should te adopted 
wherever it 1s feasible ond evor ical, 

4, 35 In many locations of construction, cement can be substituted 
by pozzolane to a certain extent without sacrificing structural 
requirements. Use of cement pozzolana mix»s instead of pure cement 
and of alternative building mortars such as lime pozzolana and 

lige reactive surkhi should be considered, Use of cement fly-ash 
mix for concrete will release cement for other constructional 
purposes, 


ar. ae 


4, 36 Pulversied fly-csh 1s a fine residue that results f om the 
combustion of ground or pulverised coal and is trensported by flue 
gases of boilders, This 1s a waste materircl from thermel power 
stataons, In concrete work pulverised flay-ash (P.F.A,) conforming 
to I.Q gpecafic’ tions 3312~66 can replece cement to the extent of 
20% of cement by weight without impairing the quelity of concrete 

in any way. 

4n HW Lame=pozzolana mxture whch is essentially a mixture of 
building lime and pozgolana, such as burnt cl. y pozzolena, fly esh, 
ete, could be used as an alternate cementing mterial to Portland 
cement for certuin categories of work ake msonry, mortar for 
plaster, concrete below floors and lame concrete in foundetions, If 
lime and pozzolana are procured by consumers separately and then 
batched and mxed by them, the required properties may not be 
achieved because of a number of factors wmch cannot be properly 
controlled, Production and marketing of properly mixed, ready 

to uge and properly packaged dry mixtures of lame-pozzolena of 
specified strength would, therefore, go @ long way in meking 
available a standardised product that could be safely used in 

constr ction as a substitute for portlend Cement in m tue tions 
herein before mentioned, 

4, B It has been found that lime re-ctave surkhi mor ‘ars 

could take the place of cement mortars. Techniques heve been 
developed recently in the CRRI New Delm for the mamfactuwre of 
lam reactive surkhi, A pilot plent has already gone into production, 
Capacaty should be turlt up to manufacture ‘Yactory produced ‘line 
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pogszolana mixes and the use of this mterial encouraged in 
substitution of cerent wherever feasible, 

439 ‘The main difficulty in the wide-spread use of me in the 
building xg industry is thot 1t is not available in standard quali y 
and glaking is not done scientifically. For house tuilding 
purposes alone the requirement of lime during the *ourth Five Year 
Plan will be considerable, There ig, therefore, a need to encourage 
the industry to improve design of kins ond to provide proper 
hydration facilities, Quality control should be introduced by 
providing testing laboratories ai production centres 

4» 40 To increase output of small producers, formtion of 
cooperatives of small produvers of lime rhowld be encouraged, 
Government should make available to such cooperative societifs 
appropriate quantities of lime stone of suitable cuality, This mv 
be done either through grant of minor leases or by ersuring cegular 
supplies of good quality lime stone at ~easonable prices from 
established lo.se holders, Sich cooperativas shold have ancillary 
testing faciirties for contr LL ig quality and a rarketing ; 
organisation, 2 GT.D should include lime ndustry in tle list of 
scheduled industries so that eatrepreaeurs may got crequisi*e facilivies, 
441 Steck Due to rapid industrisligatior and large scals 
developmentel activities, there has boon a heavy demand for stoel 

for construction purposes, Prodaction of .59e] %s algo been 
increasing ander a planned presrerm. Aamal production of Mnished 
steel Ins now reached tha soven million tonue mack. Dering tho 


Fourth Jan period, prodvction of 3teo3 “~s luctly to incveeso 


further, Due to the general recessionary trend in the economy of the 
country during the past two years, there has been a temporsry slackness 
in the demand for steel, It is, however, expected thet with 

increased tempo of construction activities which may follow the 
launching of the Fourth plan, the demand for steel would also 

inerease, In order to avoid any serious shortages in future, it is 
essential to harness all technological advances in the field of 

design and fabrication, A saving of one tone of steel is more 
important than production of an extra ton as saving does not require 
any extra investment or effort, 

The National Council of Applied Economic Research in their 
publication "Savings in Structural gteel through standardi setion" 
have brought out that approximately 23% savings in structural steel 
could be effected by standardisation and rationalisation of steel 
sections, adoption of tubular construction and cold formed light 
gauge sections, and inereased use of welding. 

4, 42 The Indian Standards Institution ls already brought out 
Indian standards laying down dimensions and sizes of various types 
of structural steel sections in three categories, viz. medium, light 
ond junior series, The metric structural steel sections stendardised 
by the ZAI, ae about 10% lighter than the corresponding inch 
sections for equivalent load carrying capacity. The steel mills 

in the country have not yet started mamfecturing sections of the 
light and junior series due to difficulties encountered in rolling 
such sections, To achieve full economy due to standardisation, 
meagures should be taken to ensure production of lighter series of 


Indian Standard Steel Sctions 
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443 ° ' For light structures where-euventrated heavy loads dus 

to cranes, etc, are not encountered, use of cold-formed light 

gauge 1 sections and tubuler steel sections should be considered, 
Although tutular steel structures are be’ng used of late, their 

ugea bas been ratle restricted due to high cost and linited supply 
potential, Tf high price of skelp required for manufacturing thes 
is the major factor in the resultant high cost of tubular structyres 
and this neéds to be looked into,. ‘Cold-formed light gauge steel 
sections contribute towards a high percentage of saving in_stecl, 
tut as these ssctions are produced.fron.thin steel strips, it is 
important that suitable protective measures are adopted againgt 
corrosion, The ‘gh prics of cold-formed light gauge sections 

comes in thd way of’ their being mrewidelyadopted, The totel 
quantity produced in the country is algo limited ‘Incentives by 
way of reduction in excise anata may, therefore, be offered_to 
lower the price and encourage their use on a wider scale. 

4, 44 Largs savings in steel can be achieved through adoption 
of welded structures, To encourage use of’ much structures, 

existing facilities for training and testing of welders-should be 
enlarged so that competert welders are available to the fabricating 
industry in sufficient number, Production of welding quality steel 
should be increased, Production of electrodes should also be 
inereased to avert any shortage due to large scale uge of welding 
methods, The fabrication industry in the country is largely 
oreiented for production of rivetted structures, These fabrication 
shops require orientation tovards welded type fabrication, 


Capacity for fabrication of weided structures should be increased, 
Facilities for contimous welding of structural formes to give 
beams and channels special shapes with wrying dimensions of webs 
and flanges should be made available by setting up suitable planta 
Use of high strength friction grip bolts in Meu of 
conventional bolts and rivets should be adopted where field 
comeétions cannot be avoided, Production of high strength friction 
grip bolts should bo increased and their use by design organisations 
encouraged 
he 45 Modern design methods suchas open web joist, rigid 
portal frames for factory and industrial buildings, space frames 
and plastic theory, should be increasingly adopted for steel 
structures, as such designs requixe lesser quantity of steel than 
conventional designs 
bn 46 In developed countries high strength deformed bars have | 
practically replaced mild steel plain bars for reinforeemnt of 
cement cahorete, Besides mny structural advantages, high strength 
deformed bars result in an economy of 30% over plain mild stcel 
reinforcement bars, Production of high strength deformed bars ty 
cold twisting has already been started in the country in a modest 
way in the priwate sector. Five re-rolling mills mve entered 
4nto collaboration with M/s Tor Isteg Corporation for production 
of "for Steel" type of high strength deformed ters, Efforts 
_ should aleo be mde by the integrated steel plants in ths country 
to manufacture high strength deformed ters, This should introduce 
competition and prevent any monopolistic tendencies, Development 
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of mitable patterns for cold twisting is already in band with the 
Structural Engincerjng Rosearch Centre, Introduction of indigenous 
patterns will prevent payment of royalties, National laboratories 
should develop cate know-how for the production of hot-rolled 
nedinn tensile deformed bers also, 
fy 47 Now Materinis: ‘in view of the large demand likely to 
be created for traditional building materiels in the Fourth Plan 
period, many such items will be in short supply, Efforts should, 
therefore, be mde to use alternative materials in lieu of searce 
traditional materials. Sbme of the alternativemterials which.could ~~ 
mbstituted traditional mterielsare- dealt with in the enming 
paragraphs, 
4~ 48 There are muy parts of ths country where stone aggregate 
is not readily available and has to be transported over long distances 
for conereting purposes, In many advanced countries, clay, blast 
furnace slag and pulverised fuel ore being converted into_light weight— 
ageregetes and uged to a great economic advantage in tho construction 
of sid ieabonened tuildings, The sub-group on ' Building Materials 
ang Man-powert of the Working Group on Houging & Urban and Rural 
Planning for the Fourth Five Year plan instituted by the Ministry of 
Works & Housing, has suggested in their report the establishment of a 
plant manufacturing 1,00,000 cu.y, expanded clay aggregetes per year 
from Hooghly silt, Similarly there are possibilities of manufacturing” 
Zoamed blast furnace aggregates from steel mills in tha country, 
4 49 Asbestos cement sheets and corrugated_galvoniashed iron 
sheets are commonly used in shebted type of roof construction, _ 
~/~ 
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For the manufacture of asbestos cement sheets asbestos fibre ‘has 

to ‘be imported, Similarly gine has to be imported ‘Cor galvanising 
iron shests, With tho increase in tuilding activities tha may 
resulw with the launching of the Fourth Plon, the demand for 4,0, 
Sheets and C.G,L Sheets will also rise leading to larger imports 

‘ of asbestos fibre and zinc, It is, therefore, necessary to develop 
alternative roofing materials utilising indigenous raw materials, 
Asphaltic corrugated sheets have ‘been successfully used in many Suth 
dearican countries, Production ‘of such sheets should be developed in 
' ‘the country and these should be widely used, To rdduce the use of 
‘gine, alumini sed iron sheets stioud- be developed and uged in lieu of 
galvanised iron sheeta, a 

44 50 Apart from increasing brick production through mechanised _ 
_ medns and otherwise, use of alternative walling mterials should be 
considered, One such material is oolivlar conerete which utilise 
fly-ash aval lable as a waste product from thermal power’ stations, 

It has — dsckdea to set up one plant at Madras for producing | 
cellular concrete and it is proposed to instal another such ‘plant at 
Boandel near Caloutta, Wherever price of turnt clay bricks normally 
exceeds Rs 70/- per thousand and fly-ash is svallabic, feasibility 

of setting up cellular concrete plants should be examined, 

4 51 At many Placed in the country where suitable clay to 
nanufacture clay bricks igs not available, sand lime bricks utilising. 
sand and lime could be produced, One such plant has already been 


established in ae neaneares , 
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4 52 Our eeeristen in milding trades are generally conversant 
with the uge of traditional construction materials only, Along with 
the production of new construction materials, training of craftsmen 

in the use of such mterials should algo be taken un This should 
. enable them to overcome their reluctance to the uge of aa mterials 
Thia training could be imparted by Industrial Training Institutes, 

by manufacturers of new matericls and by the N.B,Q Besides inoluding 
uge of new materials in the syllabi for regular trainees, LT.I.'s 
could arrange.short refresher courses and demonstrations for in-service 
craftsmen, saseevctivGrn of some new materials e.g. allcathene pipes, 
polythene sheets, et¢, had in the past arranged shart courses and 
demonstrations for educating craftemen in correctly fabricating and 
' incorporating: these nateriole/groducta in works, Such programmes 
could perhaps be sponsored aan encouraged ‘by the NBO, In addition, 
the NBO could sondust short courses and demonstrations in 
different parts of the Seahtey 08 the ‘ponent of serving craftemen, 

4, 53 Production of nearly all locel constriction mterials is 

at present controlled by ‘ei vate parties, These indugtries are 
largely in the form of small gcale units end lack orgenised 
‘development resulting in unplanned troduction and considerable 
variations in quality and ouput, This ms often led to/justifiably 
wide disparities in prices in different regions and even during 
different seasons in the same region although monopoligtio tendencies 
and profiteering have to some extent been mitigated by controlling 
prices of some materials, Construction activities have in several 
cases been hampered due to irregular supply of local materiale, Delays 

ay 


in completion of Projects and increased costs have to some extent 
stemmed fron the. etratic nature of the supply of these materials, 
dy 54 It is in this field that the movenent of dooperati ves | 
can’ give. a fillip. Cooperative societies have certain distinct. 
advantages over” other agencies in tackling the problem, ; ‘They deve lop 
the ‘spirit ate enretes reduce profit factor and penile in gaving of 
expenditures Costs of materiale this tend to come down, 
4, 55 ae The number of cooperatives producing construction 
materials at present is negligible, Their growth hae been slow die to 
lack of encoutagenent, To overcome the present inertia in this 
direction ‘and to develop the wanking of such cooperatives, special 
facilities may be extended by the Central and State Governments in the 
form of {nancial assistance, marketing facilities, laboratories for 
. “quality control, training of artisans, transport, ote, 
& 56°  Materiads Management: In large projects rogramiing and 
materials management are essential for controlling construstion-casta 
Detailed programmés for provisioning materials and for supplying then 
at appropriate time ghould be drawn up, Delay in supply of required 
materials at proper time leads to mchinery and Jabour being rendered 
idle resulting in wasteful expenditure, ‘On the other hand stocking of 
large quantities of materials much abead of their use leads to 
unnecessary blocking up of capital besides involving possible 
deterioration in storage and in other venhaaa expenses such as 
watch & ward, 

In large cofstruction departments where simeable quantities 
of stores are held in stock ABC analysis should be adopted as this 


analysis enables a selective control, 

ae Gentreg: There has been a rapid advance in the 
field of building technology during the last three decades, Seelo- 
economic changes in the country ve made a marked influence on the 
types of housing, services and facilities which are looked for by 
tho oonmon man, New design methods, new materials and new techniques 
of construction hnvd been developed, Because of the rapid advancanant,_ 
the average engineer or architect ig not able to study, analyse and 
assese comparative merits ond demerits of all new mterials and . 
methods, ‘The average private bouse-biilder may we even be aware of 
new Gevelepmenta, 

_ “With a view to dissominating knowledge of Smprovenents in 
dosigne atd techniques and to display new. mtertald, But lding Centres 
should be pet up at prominent eco in large cities and important 
towns iz the country. These centres ‘should give information with 
regard to guibcos of supply, availability, uses, costs, ate, of 
different mabertelemud otiee relovant particulars The. arlasey object 
of a: Building Centre shall be to provide a place ‘where engineers, 
architects and all those, who are interested in construcidon, inaludine— 
members of “the publics may see at one place a representative and 
uptodate collection of materials, techniques, ete,, which are used 
for sonstrudtdon of buildings and structhrea in India, The Centre 
~ should also attend to enquiries and offer impartial technical as 
“well as trade information, | . 


ty 58 - Objectives of the Centre should be clearly understood by 
the ‘construction industry, The Centre is not just a eatin for 
advertising and for pushing up gales but is also intended to 
promote healthy compptition with a view to improving ely of 
products namfactired in the comtry, “It wil erevids: relevent 
‘techn! cal as woll as trade information about products which woula 
enable Ugers to locate the right types of materials and to ues them 
correctily, Ut will also provide an ideal opportunliy to namfaoturere 
of sohiseeustion materials, components and equipment to display thaix 
products and to show thair cofrect uss in construction, Such 
informesgon ia essential for engineers, architects and. tuilders, 
The Bullaing Centre will-also.. -Promotequality-consi clousness in the 
tnd ding industry, As a Government sponsored Centre, it mest kez 
engure that only cualtty product ard displayed and consumers 
interests safeguarded, Though the Building Contire-cannot be_expected 
to guarantee quality of products and claims mde by manufacturers, it. 
can bélp weed out substandard products, The products digplayed and . 
information made auettete: will be authentie, impertial and reliable, 
4, 59 The display of new , products would also help the introduction 
of new imteriale wherever ‘esctaiiead and practical. ds the 
construction agency is generally averse to absorbing new materials; 
publicity given by Building Centres will help ercourage users in the 
public and private sectors to adopt such mterials, 


GHAPIER V 
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Se Production of a, building or a structure ig the result of the 


efforts of engineer g and architects on the one hand and of contractors 
& tilding materials industry on the other, These parties have to work 
as a ou ina joint effort, Lack of appreciation of this fact has led to 
certain unsatisfactory features in contract conditions and in the working 
of contracts, Most Government contracts throw a disproportionate share 
of the. burden of unforeseen expenditure and riaks on contractors and, 
in consequence, tenders tend to be high 
5, 2 The quantum of construetion in the First and Second Five Year 
Plans was below the avilable capacity of construction industry and 
accordingly no action was felt nec8ssary to take any active measures to 
expand or improve this industry, Therefore, it appears that in the Third 
Five Year Plan it was assumed that the construction industry would 
continue to expand automatically to cope with whatever load was thrown 
on it, In the middle of the Third Plan, hovever, the industry was 
severely strained to meet the inereasing demand This state will be 
ageravated when the economy starts expanding, Itis, therefore, 
necessary to take measures to expand, improve and encourage this industry, 
5 3 Einance: Finance forms an important ingut for the development 
of any industry, At present builders obtain finance mostly from private 
parties at exrbitant rates of interest; ad-hoc payments from clients 
are extremly limited, As ‘construction’ is not treated as an ‘industry? 
and contractors are locked upon as ! traders’, borrowings from banks are 
also extrmely limited and benks do not normally give loans or permit 
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overdrafts agninst the peat of contractor! s fixed assets. They, 
however, agree to give cagh credit against contractor's stores in hand 
with.a 30% margin and work in progress, which is not yet ‘billed for 
to clients, with a 40% margin, Contractors, therefore, constantly find 
shortage of liquid funds for taking on new-cantracts,. for financing 
‘those in hand and for procuring new plant, In order to modernise the 
congtruction industry, t6 speec, up construction, to draw-in more 
qualified technical personnel tovards this incustry and to lower 
construction costs by introducing” keener competition, it is essential 
that short term and long-term measures are edopted to afford financial 
assistance to the construction industry. 
5.4 Existing facili ties available to tie construction agencies for 
. afranging required finance may be categorised under the following 
sub-heads: 

(a) Public, private Ltd/ leknt stock, constructs ion compeniss 


These companies, which are about 30 ir numter, 
normally’ make arrangencnts for finance ag ‘uuler: 


(3) Borrowings fron Bets ‘bankers egainss. moveable 
and immoveable assets, This feciiity is, however, 
available to a limited extent enly ag fixed 
assets ard seule comparatively far less than 
moveable asset 


(it) as adrhoc needs payments from clients against 


(a) fiaclanary and plant orought to site, such 
advones payments arc availeble from 2 
limited number of clients, « Moreover. thess 
are available againgt bank guarantee’ only 
and are limited to a maximim of 5% to 10% 
of contract valve. 


( B) Norperishable materials trought to site, 


(444) Their “own working capital, 


(iv) 'Private’ deposits - These are available to 
a limited extent at a very high rate of 
interest tk and that too for short periods only, 


(>) Partnership and proprjetory soncerng 
In the case of partnership and proprietory concerns, 

finance ig arranged by borrowing from (private) money lenders 

at exorbitant rates of interest and from their om limited 

resources, Generally banks do not finance gach ooncerna 

#rom the information furnished above it will be evident that 
only a limited amount of finance ig available from banks or from clients 
It is also difficult to raise funds on reasonable terms from other 
souross, Therefore, out of necessity, money hag to be borrowed from 
private parties at high rates of interest. This contritutes towards 
inoreasing eost of construction as contractors cater for such heavy 
payments towards interest, in their tenders, In order to afford 
financial assistance to the construction industry in the interest of 
eeonomy, short term and long term measures are considered essential, 
Some such magsures are enumerated hereinafter and are recommended for 
adoption, 
& 5 Short term measures to cover advance payments to contractors 
working for Qentral Government departments, States, Public Sector 
Undertakings, autonomous bodies, ete could consist of the following, 
payment being made out of normal budget allotments 


(a) Against supply of acceptable ‘non-perishable mterials 
brought to alte ant not incorpa@ated in work; 


(b) Against bank guarantee or fidelity bond of an inaurance 
company, in case of contracts valued at over ig 20 lakhs; 


(c) Against machinery (tools end-plants) brought to alte, in 
case of-contracts valued at over iy 20--lakhs; 


(d) On execution of essential preliminary items of work, such 


as mttings for labour, site offices, etc, and against 
guarantees, in case of contracts. valued at over “hy 10 lakhs. 


oe 


5.6 To relieve contractors fron blocking their working capitel 
in the form cf earnest money, security dppeei t/retmation money, they 
should be allowed to deposit bank guarantees or fidelity bonds of 
ingurance companies. Thig wil enable them to invest sich amounts 

in wark without ‘tacourse to porrowing corresponding sums from mrket 
at high rates of interest, 

a7 Sonstruction Fi Corperacion: The existing financla, 
instituticng sath as the Industrial iecacnent Bank, Industrial 
Finance Corporation, Industrial Credit and Zopesstextioxe Investment 
Corporation and National Tndusiries Development Corporation, do not. 
cater to tha necds of vhs construction industry as they do not treat. 
‘construction! as an ‘industry’. In view of this it is necessary to 
set up a financial ingtitutign to cater mainly to the needs of this 
industry. The proposed Corporation should advance funds on reasonable 


berng to 
(a) contractors engaged on construction; 
(%)} construction materisls industries; 
(c) consulting engincer organisationa 
5. 8 Estaniiaiment 7 a Construction Finance Ccrporatiéon will 


result in subdstantiel bencfils us my oe seen from the following: 


(a) The present nethods adopted by the construction industry 
are outdatc’; wasteful. and slow. In spite of the 
necesaity of providing empicyment to labour, mechanisation 
in certain fields is assential not only from the point 
cf view of oconomy and quality control but also for 
improvirg speed of coustruction, The Construction 
Finance Corporation could provide funtc for procurozent 
of machinery’, where machinery has to be imported the 
Corporation coutd do go in collaboration with agencies 
like tho I.D.a. by covering the foreign exchangd component, 
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(b) At present except for a few well established firns, 
most of them obtain finance either from financiers 
who join them as partners or’ from other sources and 
interest varying from 15% to 24% is paid, This is 
added to cost of congtruction which goes up 
correspondingly, The Construction Finanve Corporation 
gould step in and provide medium term arg long term 
loang at reasonable rates of interest. 


(¢) More entrepreneurs, especially qualified technical 
personnel, will enter the construction industry, teking 
advantage of ingtitutional finance, Congequent keener 
competition in tenders is, therefore, likely to result: 
in a downward trend in construction costs, 


Loan or financial assistance could be secured as unders 
(e) Gontractors - 
(4) by hypothecating or mortgaging plant to te 
pur chased; . 
(44) ngainst an acceptable bank or insurance 
company's guarantee; 
(iii) any other acceptable security- 

The borrower gh.ll also insure plant and mchinery 
to the satisfaction of the Corporation. He, shall in addition 
give personal guarantees of such of the Directors of the 
company ag the Corporation may decide; in case of partnership 


firmg by all partoers and in case of proprietory firms by 
proprietor a, - 


(>) Gonatrugtion materiols industries 


(4) against an acceptable bank or’ insuran 
company's guarantee ; : 


(11) against fixed assets and stocke of available 
rawematerials; 


(444) by insuring mtericls to the jsatasfaction 
of the Corporation, 


The borrower shall in addition. give. personal 
guarantees as in sub-para (a) above, 


(e) Gohsalting engineer organisations - 
(4) personal guarantees of partnerss 


. (14) life insurance cover, 


5. 40 Although the. Construction Finance Corporation would be 
autonomoug-in character, steps will mve to be taken to enmre that 
its working does not suffer on account of procedural formalities. 
For example, if applications for leans hove to be placed before the 
Board. of Director's in all cases, considerable delay my, engue an 
sanctioning them.and in making payment. To overcome this drawback 
the Chairman of the Corporation could be seeouered ‘ deal with 
applications for loans upto a specified amount and to report to 

the Board at the age meeting the loans sanctioned by. hin.togsther 
with ths terms’ on which these have been’ sanictd.oned, 

5.11 The Head Office of the Corporation should be located ina 
region where there is considerable construction activity. The 
Corporation should be given powers to get up branches in- other 
suitable localities as and when necessary. Verification~of-personal 
guarantees my present diffiailties tut if enquiries are mde in 
proper quarters and Zonal or State Advisory Committees are set up 
for the purpose, as and when necessary, it may be possible: ta. deal 
with applications for loans expecitiously and without much risk, 
Speed is of the essence in deciding, in congultation with the 
Corporation's solicitors, whether or not guarantees offered are 
adequate and also in executing loan agreements and, if delay ocow's 
in making Samstag about applicant! gs antececents, the advantages 
anticipated from the establighnent of the Corporation would be 
minimised, 

5, 12 The rate of interest to be charged to benefictaries of the 
Corporation-could perhaps be fixed at, say, 1% higher thon the rate 


at which tho Reserve Bank advances money to other banks.” Thig should 
aleo cover administrative expeness of the Corporation, whioh may be 
of the order of $4 of sums pavenoaee: 
5. 13 Tha acceptable guarantees referred to in paragraph 59 
above, which beneficiaries will be required to furnish, will, cover 
payment of instalments and interest, The Corporation should, however, 
have the autharity to grant an extension of time, where necessary, 
for return of the loan, <Any disputes between tho Corporation and its 
beneficiaries should be decided uy the Cheieman functioning as an 
arbitrator, 
544 8 To start with tha Corporation may have an equity capital of 
by 100 million, The capital required By it way be arranged from the 
following soursess 

(a) Government contritution, 

(b) Contra bution by banking institutions & LLG 
Se 15 National Regiater of Budlders: If biilding and civil 
engineering works are to be executed soundly, economically and speedily, 
contracts must be placed with conpetent an& reaponsible contractora 
The prevailing ‘polief that the best value for money ia obtained by 
inviting tenders from all and sundry and contluding a contract with 
the lowest tenderer ig not justified, On the contrary, lor prices 
regulting from indigcriminate tendering lead to bad work and lover 
the standards ef honesty and craftamanship in the industry. Tenders 
should be iesued to gelected contractors & selection should be based 
on contractor's reputation for honesty, knowledge, technical ability, 
employment of suitable. and adequately qualified technical staff 


as and when necessary, adequate financial and organisation resources, 
etc, Work requiring a particular knowledge and skill should be 
entrusted only to those who howe previous experience and knowledge 

in that field, 

5 16 To facilitate modernisation of construction techni ques and 
to inerease productivity it 1s necessary that construction be treated 
ag an industry, The construction industry should be encouraged to 

_ organias itself to adopt modern techniques, to employ properly 
qualified staff and to equip itself with modern construction equipment 
and machinery, For this purpose, building firms and contractors who 
are congidered giitable for executing large worke (each costing, Bay; 
Ia 20 inkh@ and above) should be brought on a National Register after 
qareful exminetion of their capabilities, qualifications and other 
relevant factors, This gystem of registration will encourage 
developmen’ of healthy codes of conduct, improvement of teemical 
competency and betterment of general standards in the industry. 

5.17 Although, generally, different constructéon agencies register 
contractors for work in their respective departments, registration of 
contractors who could be permitted to work in any pert of the country 
in different gpecified fields ani for different construction departments 
of the Oentre, the States, Public Sector Undertakings, eta, is not 
done at present. absence of thig information results in delay in 
selection of suitable contr-ctors for different types of works It 
4a, therefore, necessary to introduce a system of registration on an 
411 India bagia 

5. 18 The task of preparing and maintaining an All Indie Register 
of Builders should be entrusted to'a National Authority whieh should 
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be get up under the proposed Ministry of Construction (see pera 6,7), 
Till such time as the proposed Ministry of Construction is formed, 

the National Authority should function under the present Ministry of 
Works, Housing & Supply, Construction departments of Government and 
professional institutions should be represented on this Netional 
Authority, Thie authority should lay down qualifications and eriteria 
for enlisting builders in the National Register. It ghould algo lay 
down a procedure for scrutiny of performance of builders in order 
that retention or otherwise of thoge borne on the Register is kept 
constantly under review. 

5, 19 An additional advantage of preparing a National Register of 
Builders is that it will elimina te personel preference prejudices of 
individual officers in selecting suitable contractors for different 
construction works. Seyss ahould, however, be taken to engure that ; 
‘tenders for any work costing ig Q@ 20 lakhs or above are issued only 

to contractors whose names are borne on this Register, 

5, 20 labour Cooperatives: Labour cooperatives should be encouraged 
to undertake construction works, Although the cooperative movement 

in India has been in existence for some time, the system of labour 
cooperatives hag not made much headway. This system begides 
increasing incentivé of workers is likely to reduce costs of 
construction, The main reagons for ‘the omni retarded development 
of labour cooperatives is lack of requisite facilities. Cooperative 
departments of States should snoourage and organise labour 
cooperatives and explore possibilities of - Providing. opportunities 

for such cooparatiws to carry qut construction for which these are suited, 
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Congtruetion depertwents should encourage cooperatives by offering 
concessiong in the matter of earnést money and security deposit/ 
retention money. In the initicl stages, labour intensive steaa of 
works, &.g, roads, enbankments, irrigation canals, etc , should be 
given to such cooperatives, After these have gained experience, 
concrete work, masonry, brickwork, roofing, ctc,, may also be 
entrusted to then, ds far as possible materials should bo supplied 
by construction departments to keep warking canitol of cooperatives 
to a minimum, 
Se 21 Contract Forms: Standard Contract Forms in use in Government 
Departnents’ throw on contractors ‘an undue share of risk of unforeseen 
conditions, Terms of payment and settlenent of disputes are not 
equitable, Capital gets unduly locked up in the form of earnest money 
and security deposit/retention mony, If prices to be quoted by 
wenderers are to bo fair to both parties, conditions of contract. must 
not be unreasonable or vague and open to argument. Finatclal 
arrangements ‘should be equitable ay payments prompt and powers of 
supervisory staff to suspend work, to order deviations and to reject 
work should be clearly defined. These reasonable arid essential 
conditions cannot be said to prevail at present. -is a large 
proportion of construction ig done through the ayency of contractors, 
for achieving economy it is essential that ali factors which contribute 
towards an avoidable increase in cost aro eliminated 
5.22 ‘Most of the recommendations mde by the various high 
powered committees which have reported on the subject in recent years 
after making a thorough examinaticn of the problems involved are not 
-/- 


- 102 - 


dissimilar from one another but are largely still mre recommend-tions 
It was congidered necegsary to evolve Standard Contract Forns for 
‘Construction Works, in which general conditions were fair and equitable 
to both parties, A Committees was, iisnerane ; got up by the Planning 
, Gommieion for the purpose and the preparation of a Standard Contract 
Form has since been completed and eanies distributed, It ig recommended 
seal that this form be adopted by all governmental, construction 
Lechickos with such minor modifications 4s my be necessitated ‘by 
“local requirenenta, 
‘23 Iumpgip Contracts: Contracts should, as far as possible, 

be conéluded on‘a lump sum basis, Thig ensures acceptance of final 
cost It iee ensures .tbat an experieiced contractor will handle the 
work, apply of all details of the work including working drewings, 
specifications, Bills of Qanti ties or Schedules of Works, etc. to 
tenderers, along with tenders, becomes obligatory. Tenderers are 
given suffisient time to submit carefully-worked out jump sun 

quota tions for the work, after conclusion of the contract no 
ienmuntnedti ape involeed ~oeiepe dn cans GP ae rieuine Ga ae 
doviationg are kept to unavoidable minimum, preparation of the final 
bill and its payment to the contractor becomes a comparatively Shape 
affair. In such contracts running payments can be made to contrectors 
aditar ae agreed stages of executson of work or at agreed intervals 
without measuring the work every time an advance payment is made, 

Cost of the work is broken down into various stages and runniug 
payments mde on the basis of this breakdown with reference to the 
stage at which constructiin has-meached when a running payment, is.. 
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due to be made, This notbod. of contracting, therefore, makes for 
efficiency and economy, 

Se 24 As lump. sum contracts based on Bills of Quantities reais 
special-training in the preparation of Bills of Quantities, 
specialised training in Quantity Surveying should be imparted to the 


persons concerned, 





525 #§§§ Selective tenderingg It has already been brought out in . 
para 525 why selective tendering is important. Selective tendering 
should not be resorted to in ixmemic large jobs only, It is equally 
' suiportent in small jobs also as such jobs should not be regarded as 
being within the capability of every contractor, Work of any kind, 
however modest it may appear, ean be iri,shandled ‘and skill, competence 
and casurcae are of as much relative value in small jobs as in large 
oness Normally reasons which are advanced for refecting a tender 
after it has been received and examined apply for not selecting the 
particular contractor for issue of the tencer to hin, . It seens futile 
to ask a vengevee to submit a tender and. to put him to the expense. 
and labour involved in working it out wheg it is to be subsequently 

rejected on grounds which would have justified rejection of his 
request initially for issue of tender doqments 

5e 26 ; Competitive tendering is the normal and the most 
satisfactory way of determining prices for buildings. and civil 
engineering works, Negotiated contracts should be an exception, If 

a representative range of contractors with adequate technical 
experience and financial and other RET rc! resources at their 
disposal eee invited te tender, prices should be ade quately~competitive, 


e AOk = 


Enginsering authorities should be-eapovered,-ubere-noceesazy ; to 
accapt tenders which are- not the lowest, 

5, 27 Where.. suitable and better class of contractors are not 

attracted to any particular -department/imdertaking, a study of causes 
wading to apathy on their part should be made ‘and measures taken to 
eliminate those -catises, . . 

52 ec E Lon: In the past var ious-comi btess — 
oanad begs ths subject of technical expmination ef work by an external 
agency, These committees have-expressed divergent views some of which 
are diametrically opposite in nature. The principis of technical 
examination has been introduced in several departments in one form or 
other, In some departments it is by an external agency and in others’ 
it ig a part of quality control organisation of each major project. 
In certain cases technical examination ig under the control of the 
“bead of the Department. In yet other cases technical examination 

has been introduced as a Vigilance meee: | 

5. 29 The duties of the technical examination organisation cover, 
broadly, -site check of works to ensure that these are executed in 

' accordance with design and specifications stipulated and that payments 
are mde on the basis of quality and quantity of work actually carried 
out. In some cases scope of technical examination is enlarged to cover 
aduinistration of contracts and adequacy of specifications adppted. 

Se 30 A department functions as a well-knit unit under the 
“technical direction of the Head of the Organisation. Interpretations 
of contractual requirements and of specifications are mtters in 


which there can be genuine aifferences of opinion among engineer 
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authorities, THe position would, therefore, become anomlous if 
an external technical examiner were to make pronouncements which 
sons contrary to decisions given by the competent. engineer authority 
particularly if that authority happened to be the Head of the | 
Department, Any action which tends ta weaken the authority of the 
Head of an organisation is fraught with grave Priester li 
undermine the administrative and technical efficiency of the 
organiagation as a whole: | 
5. 31 During ‘the last few years work-load has increased and there 
hag been a great emphasis on recuction of completion periods for 
setaining targets, There is paucity of experienced engineers and 
trained Oraftsmen, There is oa lack of experienced hands in fields 
in which mechanigation is essential = speedier execution or otherwise, 
New and witried materials are o tna Ah market. Supervision can, 
therefore, become inadequate necessitating more frequent inspections, 
5.32 The remedy lies in intensifying.departmental supervision by 
- gentor and experienced officers and by creating suitable inspection 
cells within the organisation and not by having sporadic inapections 
by an external agency, There should be no diffusion of authority 
vested in Project Head who must remain fully responsible for progress, 
quality and efficiency of his organisation, The internal check should 
xkox be “concurrent” and not "post morten" and may seridiiat of 
dea eetias and laboratory control, The gonstruction Engineer should 
be primarily responsible for it. To assist him in this task a 


separate inspection cell under his control may be created where necessary 
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Vigdlence should not be assocLated with internal technical'check whieh 
‘should be intensive, concurrent and within the organisation, 

Criticism by an external organisation can even be academic in outlook 
partioularly af it is during a "post mortem" as it ig not always 
possible at a later date to fubly visualise the varioug factors which 
my have influenced a particular decision at a particular moment even 
though the cdroumstancos leading to that decision my bave been 
placed on record at the tine, - 

5. 33 “Although technical exmination has resulted in recoveries 
from contractors in some éases, by and large such recoveries have 
represented a very apall percentage of tha total value of works 
“oarrded out, ds against this, contractors take inte account the 
heraganent and: ueertainty of any possible recoveries resulting from 
tecinical examination which may be conducted even long after works 
have been completed, and increase their rates suitably while tendering 
for works, This inerease in cost, which Government bears, is much 
greater than recoveries which are effected-as a result of technical 
examination, a 

5p 34 qt may be argued that in spite of its Grawetacks, the systen 
of technical examination acts asa déterrent against malpractices and 
thie aapoot- Mioald notte ignored irrespective of the cost involved 
After all several other activities of Government are also such as 

have to be resorted to and are not measured in terms of financial 
benefits, There may algo be a view that any checks which are 
conducted by an outaide organisation will be objectd ver ‘While these 
points of view are appreciated, it must be noted that any eysten.which 


a 


results in eroding the authority of the responsible Head of an 
‘organieation is, as pointed out earlier, fraught with grave 
consequences, It is not uncommon that there are sharp differences 
of opinion between a Chiof Enginoer and the Chief Technical 

Examiner over findings of Techical Examiner's teams, which cannot 
be resolved easily even by a reference to authorities at higher 
levela, Fear of probe by outelders" tends to sap the enthugiasn 

. of the exscutive ageney and wrtously affects tho. working effioiencsy. 
it kKindsrs th buliding up of leadership in executive officers, 
There ig umdllingsess tp trave the risk of assuming responsibility, 
_a-tendency to play safe and to avoid taking eaacen These factors 
have a deleterious effect on efficiency, speed and economy of works 
535 . Taking an overall viey of the problem, it will be geen tint 
- the advantages of the system of technical examination are fat 
outweighed by its disadvantages, This system should, therefore, ba 
abolished and steps taken to intensify internal supervision and 
quality control, 

5, 36 bitration: It is seldom possible to foresee every 
contingency before. a contract is concluded ond because quality in- 
civil engineering cannot be measured precisely but involves exercise 
of professional judgment, disputes arise between teclmologists and 
contractors, Disputes also arise out of ambiguities in specifications 
and in Schedules of Rates, lack of precision in ecopara tier of 
contract documents, levy of compensation for delayed execution, works 
alleged to be below specification, deductions from contractort s bllis 
aga result of observations made in Audit arid in echnical Examination, 


faulty measurements, etc, The primary intention of settlement 

of disputes through the process of arbitration is to avoid delays and 
costs which are usually associated with litigation, If in the 

process of arbitration and in implementation of awards, settlement 

of disputes is unreasonably delayed, the purpose of arbitration is 
defeated, large sums of money are tins blocked and the construction 
industry suffers from blockage of capital, Ultimately the cost of 
all arbitrations is reflected in the price Government pays for i 
construction, 

5. 37 Far too many disputes are now being referred to arbitration 
because the’ Rngineér/Archi tect believes that hia decisions wilT be 
questioned and his motives wrongly attributed, He and his technical 
and financial advisers, therefore, find it easier to let disputes 

go to arbitration, The disputes are finally settled after consideroble -- 
delay and cost, by an arbitrator who ig generally an Engineer/Architect 
-and heg anpié powers ¢ as an arbitrator under the Arbitration Act. 

5,33 ‘The solution to the problem would be to arm sone "competent 
authorities" with powers to settle disputes upto specified amounts and 
having done 50 : to ingist on those authorities exercising their power s 
and strictly refuse to question the exercise of thesé powers unless 
these have been obviously misused, There should be no objection to a 
"competent authority" taking equity into consideration in arriving at 
a deci sion on an item in dispute, A beginning may be made by 
empowering Chief Engineers to exeiai se this authority. 

5,39 . Contract forms in use in different Government. dep rtments 


provide that in the event of a dispute with a coftractor, the dispute . 
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| shall be referred to the sole arbitration af an engineer officer 
(generally of the same department) to be appointed by the authority 
(normlly Engineer-in-Chief or Chief Engineer) mentioned in the 
contract, Builder's representatives point out that an officer of 
the same department being sgturated with dovihinentel ideas, Tubes 
and regulations, could not be expected to take an objective des 
and therefore, there sioulld bea ban on appointment of departmental 
officers as abritrators, They stress that provision for arbitration 
should be ie ncesnaeuss with the Indian Arbitration Act, and that an 
arbitretor must not be an employee of either ae but should be an 
independent person, They point out that if the Indian srbitration 
Act needs to be amended to make it clear that an employee of either 
party should not function as an arhitratar, action should be taken 
accordingly, They say that if parties to a contract: f-42 to agree _ 
ona single arbitrator, joint arbitration should be resorted to, 

5, 40 Points of dispute with contractors being of a technical 
nature, it is necessary that the person who is to adjudicate on then 
should be an Enginoer/architect, arbitration requires knowledge and 
understanding of construction practices, Appointment of an Mngineer/ 
architect as an arbitrator is thus inevitable. Although the present. 
seniacmant deos not appear to mve worked ungatisfuctorily, the 
arguments putforth by builcers in favour of a change cannot be ignored, 
However, joint arbitration, if adopted as a matter of course, will 
result in delays and be oilso more expensive as private persons may have 
to be sngeea as pauesordend umpires, | Government may also he, ve 
to mmgnrgxgeboarumxs engage more counsels. 7 
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Se 44. It is, therefore considered thot provision should be mde 
in contract. docunents for adjudication by a singlo arbitrator, the 
arbitrater being an Engineer/ architect and acceptable to both partion . 
betailed procedures to give effect to this recommendation ms been 
worked out in the Standzrd Contract Form prepyred by the Committee sot 
up by the Planning Commission, Joint arbitration may be resorted to 
only in very rare casey | | 

Se 42 The procedures adopted by Gifferent departments for 
implementation of awards are not uniform It-is recomuended that a 
Chief Enginecer be given full powers to decide whother or not an award 
should be implemented, after taking legal advice where he considers 
such a course necessary. The practice of referring awards to 
Government or to sone -othor-department, before: these are. implemented, 
should cease, 

5.43 To avoid delays in getting funde allotted fer implementing’ 
awards, lump gum allotments should be placed at the disposal of Chief 
Engineers, at the beginning of each financial year, recoupment baing 
made as and when required, This will elimimte. delays which arc a’: 
present inevitable in implementing awards. . 

5.44  Standerd Schedule of Rateg: A Schedule of Rates is the 
feats for preparing estimates, for pricing tenders for different. forms 
of contracts aud for determining reasonableness of quotations 
submitied by contractors, Whenever any alterations, additions, 
omissions or substitutions lave to bo made in specifications, 
drawings, ete, , ae part of a contract, a Schediils of Rates bas” 
normally to be resorted to. for assessing financial implications of the 


* @eviations involved, In fact almost every form of contract is in 

dna: stay nother Inked: wits sehoai ie Oo Rated. -Thaketare, 46 be 
effective » a Schedule of Rates should not only be comprehensive in 

so far as different items of work are concerned but should also be 
kept upto-date, It should be free from ambiguities so that differences 
of opinion between different individuals and authorities operating 

the Schedule as to rates applicable and other provisions. contained 
therein are avoided and dispuses kept to the absolute minima, if not 
eliminated altogether, . 

5. 45 At present there.is a large number of Schedules varying fron 
Department to Department and from State to Sate, A study of the 
Schedules will reveal that there are wide variations in descriptions 
of similar items, in units adoptea, in methods of measurement and 

in bwake data adopted in preperation of rates, Further, specifications 
adopted for similar items-also vary, <A contractor working for a 
particular organisation not only gets accustomed to the Schedule in uge 
int ha’ organisation but also to the various interpretations given by 
the appropriate authority in respect of different provisions of that 
Schedule, Therefare, when he starts operating in other organisations 
also in which different types of Schedules of Rates are in use, hig 
approach to the provisions contained in those other Schedules to which 
he is not accustomed is éonabtionad by the decisions and intaremobetGne 
given in respect of the shcedules of the organisation in which he had 
been working earlier, 1s there is bound to be lack of uniformity 

in descriptions, specifications, etc,, adopted in Schedules of Rates 
Prepared by different authorities, a confusion ig-created in the mind 


, 


of tie contractor, Tms when he submits quotations fer work in other 
organisations, rates quoted by him are higher then what he. would -heve 
quoted if he aid not have te cover anbiguities and decativotetioes 
which Io 28ure tay be diekorent from’ those “bade Used tc, He may 
even healtate to tender for works in unfsimiler orgenisettous if 
sufficient tim is not allowed for studying new Sched2e< and 
submitting properly worked out sinteidond ‘Under che se ed cimisbanoes 
competition in-taidering ceases to te really competi th ve, Morecver 
unfamiliarity with a partioular Schedule will result in disputes 
between the contractor and the construction agency which my 
otherwise have-boen avoided, From the point of vow of’ conssructicn: 
economies, therefore, it-ig necessary that an All Indig Standard 
Schedule of Rates be prepared covering the following: 

(a) Standard descriptions of itéms in ratiomlieed units; * 


(b) Standard epadd fications ~ to be in consonance with 
those issued by the ISI and the Indian Roads Congress; 


(c) Prices based on standard constants of materials, 
labour, tools and plant, ete 3 


(da) Standard method of measurement. 

As prices. vary in different parts of the couc.urv, for the 
Schedule to reflect market prices as closely as possible, wacing of items 
- contained therein’ should be done on a ,onal or other siliable bass by 
dividing the country into suitable regions, larze towne, ete. 
Descriptions of items in different Standard Schedules of ates wili be 
the same with sho éxception of suck items only ag are pédilicr te 
particular regions, towns, otc All construction apcne1es operat* uc 


in an area. covered by a particular Schedule of Rateg shuld nacps 


that Schedule for all contracts to be concluded for works in thet 
aren, . . | 
Se 46 With a view to incorporating in the Schedules proven 
new techniques and materials as and when these are developed and 
keeping the prices upto-date it ig necessary that the Schedules be 
kept continually under review and necessary amendments issued 
thereto at suitable intervals, 
5, 47 Due to rapid saioaant of the construction industry, 
technical know-how, construction methods and iedinli cies have 
‘undergone a considerable change, These changes are reflected in 
the information which is mdo available by the inane) im the 
standards and codes issued by different orgondsations and by 
literature issued by technical institutions, writing of 
specifications will, therefore, involve a study of standgerds, soa 
end literature covering latest technology issued in India and 
in other advanced countries, It will also tare apeninatton of 
literature igsued by trade in respect of eet, nanufactured 
articles, Availability’in the market of different types of 
materials complying with requirements of relevant standards will 
have to be ascertained and their mitability determined, 

' important 
5. 48 The work to be undertaken is extrmely jmpemiamt and 
exhaustive and because of its ppocial nature, has to be tackled 
by organising a special cell for the purpose. Bedause of its 
association with research organisations and tecmical institutions, 
both public and private, and its role in the development of now 

. en 
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materials and techniques, and its approach to the tuilding industry 
generally, the National Buildings Organisation is congidered most 
suited for organising tis set up, That way the true national 
character of the Schedule will be maintained and it will develop on 
sound scientific lines, 

5. 49 The Building Projects Team (BPT) of the Committee on 

Plan projects had also studied the problem of different rates 
existing in different dep..rtments for the same item of werk in the 
game locality, In their report on Pyblic Works adainistration (1962) 
the BPT had also emphasised the need te evolve an 4li India Standard 
Schedule of Rates, priced on a zonal basis, so that such differences 
in rates do not occur, They md also recommended that all engineoring 
organisations should adopt the All India Stondgrd Schedule of Rates, 


CHAPTER VI 


AIMINISTRATIVE AND ORGANISATIONAL FACTORS 


64 _ The construction component in future Plans will require 8 

’ high level of developmental activity and call for urgent action to be 
teken to remove hold-ups and bottlenecks in the present administrative 
procedures, Experience in the Third Plan has indicated the need for 
a radical change in the existing system of Public Works Administration 
if the gap between targets and achievements is to be narrowed, 

6.2 It has been acknowledged in almost ali quarters thet there 
are distinct possibilities of ‘streamlining the administration of 
construction departkents which would resubt in the achievement of 

“ gpeed, efficiency and esonony, A number of. committees vere. 
constituted by different Central Ministries and the Planning 
Commission to examine the working of the existing-administrative _ 
machinery of these departments and to suggest steps to’ otreanline At, 
Though these committees hive made positive recommendations, most of 
these recommendations remain unimplemented, Unlegs there isa 
dynamic approach and bold steps are taken, it is doubtful whet her the 
Present system of administration will permit of physical targets to. 
be set forth in the future Plans being achieved, 

63 
present system, Technical Head of a construction department is 





In the 


subordinate to Sooretary to Government in that department, Whereas 
the Head of the department is made responsible for preducing reailte 
and is the motive force behind the implementation of the Plan 
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~ PMogremmas,—ha_ig not-gtven due. recognition, The system leads to 

a considerable time of tecmologists being wasted in explaining 
technical matters to non-technical Secretariat Often tecimologists 
have. to discuss schemes with Under Secretaries, Deputy Secreteris.,. 
and Qeretaries before these are put up to those who are responsible 
for taking decisions and for laying down- policies, As the 
technologist does not normally have direct rr donee palany. waking 
head, his views are diluted and mdified in the procesa, 

6,4 Instead of providing relief to the Technical Head, the 
present system ad@s to his work and he is left with ineufficient time 
to ensure efficient functioning of the department. The system 
causes irritation ond frustration even among senior technologipta. with 
the regult that they lose initietive and in due course this attitude 
ig reflected in the-working-of_lower~functionartes~in_the—depertuanty 
This ig a distressing situation and hag to be remedied. Any reform 
or re-organisation to be effective must recognise the fact. that the 
person who translates Government's policies end programmes into 
action is given full authority to do go and to get the best out of 
hig subordinates, 

65 The’ Building Projects Team of the Committee on Plan 
Projects have made a specific study of the subject of administrntivé 
and organisntional factors in relation to construction de partments 

of Governments, It has been brought out in their Report that the 
present system provides for unnecessary checks and restraints which 
lead to lack of faith and confidence and to a marked tendency to 


avoid taking decisions, It does not permit of bold actiona and 


trials of new ideas and of advances in science and technology. 
Pahaine and research involve risk. These alco involve expenditure 
which my not always produce direct results. These factors have ’ 

- however, to be accepted if the country has to make progress, 

6.6 In order to achieve economy, efficiency and speod in 
construction and to ensure that ade quate euthority to discharge their 
responsibilities is given to Heads of construction departments, it is 
essential that the present syster: of Public Works Administration be 
abolished and a system based or an_sxecutive pattern be introduced 

so that both responsibility and authority vest in ths Head of the 
department and his senior technical cvileagues, | | . 
6.7 Ministry of Construction: Although construction in various 
forms accounts for a heavy developmental ntley, there is no single 
organisation charged with ths responsibility of organising, assisting 
and promoting the construction industry and generally taking steps to: 
engure proper utilisation of avai lable resources and of modernisation 
of construction techniques, Communication of technical information, 
collection and utilisation of statistics, intensification of research 
and its application to industry, experimentation and introduction of 
new techniques and various other aspects of the construction industry 
are at present dealt with piece-moal by different organisations, 

Due to lack of norms and standards and use of outmoded criteria ’ 
designs adopted are not always economical, Technical manpower 
recruitment, their training (pre-servico and in-service) and proper 
utilisation, setting up of a sidtenly staffed central design cell with 


appropriate: expertise, affording of agsistunce in spoedy and economical 
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execution.of construction financed from public funds, popularisntion 
and development of management aids and services, development of new 
miterials, setting up ef equipment pools and of Construction Finance 
Corporation, registration of contractors, organising the business 
aspects of soskrastibn industry, ensuring that errors committed in . 
earlier projects are not repeated in subsequent ones, etc, would 
indicate a definite requirement for a Central Authority which will 
attend. to theso tasks and to others which have been outlined earlier 
in this Report. This aim could be achieved by reorganising the 
existing Ministry. of Works suitably into a, Central Ministry of | 
Construction, The role of the reorganised Ministry should broadly be 
to assist the Construction Industry as a whole in the wide eonge of 
problems which concern it 3 to encournge the development of new 
techniques and materials » to ensure proper utilisation ee technical 
manpower, to built up expertise and to arrange for economical and > 
speedy execution of works #innooed by the Central Government, 

6, 8 - Autonomy of various public sector undertakings should not | 
be interfered with, Their construction should, however,. be done with 
the technical assistance of the proposed reorganiged Ministry, Large 
undertakings should continue to have separate Chief Engineers 
(appointad by the Construction Ministry) under the administrative 
control of their General Managers but technical guidance should be 
‘provided by the proposed Mani stry which should also lay down uniform 
and economic standards & specifications and disseminate upto-date 
technical knowledge and information, Coordination of construction 
activities of different public sector sinade tains will thug be 


achieved-through the medium of the-Central Ministry, 


6.9 Economy in construction does not depend merely on lowering 
of scales and specifications, Construction is a compleated affair 
involving materials, human-beings and management, Improper management, 
unsatisfactory iuman relations, discontented staff, irregular and 
uncoordinated supply of materials, etc,, may more than offset all 
attempts at economy, The Central Mini stry would assist in proper 
attention being devoted to all these aspects eventually ‘leading to 
economy in construction, 

6, 10 Construction stoff of public sector undertakings should be 
borne on a regular cadre dperated by the central Ministry s0 that 
individuals are sawed cae of service and surplis technical 
staff is not discharged on completion of works but is transferred 
from one undertaking to another or elsewhere, as necessary, and the 
experience gained is properly utili sed, 

6.41 It may be. argued that the formtion of the Central Ministry 
of Construction wil result in over-centralisation ae doubts may be 
expressed about the ability of such a single Ministry to deliver the 
gooda, Ths size of an organisation is not what mibters Raat 
really mtters ig the munner in which the organisation functions, I¢ 
the set up is so framed that there is mximm centralisation of 
policy” making and maximum decentralisation of executive “authority, 
the organisation should be able to cope with any amount of work, 
Besides, a large organisation is better equipped to address itself 

to specialisation in different fields, The intention is that this 
Ministry should be so organised that it can cope with the task of 
devehoping the construction industry as a whole and attend to 
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Central Government! S programme of works efficiently, | 

Another rasgiten which my arise is whether it is the 
_ intention to amalgamate all organisations, which Imve developed 
special sation in particular fields in the existing public sector 
undertakings, with the proposed Ministry of Construction, The aim is 
to do away with a number of planning and design organisations .which 
are created on an ad-hoc basis for carrying out civil engineering 
works connected with individual projects, Continuity of work load 
over a period of, say, 20 years is not available to these organisations 
and the specialised knowledge built up is wasted, It has been 
suggested that a well equipped Central Planning and Design office be 
get up in the proposed Ministry of Construction, This set up being 
sufficiently large will be able to build up separate units or teams 
within its field to plan and design works of specialised nature 
connected with different major fields of industry. As this 
organisation will be entrusted with work on an All Indie basis 
continuity of work load could be engurad, - At the same time, it is 
not the intention to immediately disturb the exasting large . 
planning and design organisations which have been built up in the — 
public sector undertakings in the fields of iron & steel, fertilisers 
and petroleum as these organisations mve built up expertise to plan, 
design and. execute civil engineering works needed for these 
industries, But. the aim will be to maintain close liaison between 
these organisations & Central Ministry of Construction and gradually 
bring the civil engineering sections of these organisations into the 
fold of the Construction Ministry. The formation of a common cadre 


af 
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ef technical personnel should, however » be taken up inmedtately, 
Interchange of technical personnel: between the proposed Ministry and 
public sector caaeteaiige should lead to cross-fertilisation of . 
ideas and general improvement in standards, 

6, 12 . The procedure for liaison between the proposed Ministry of 
Construction on the one hand and the Council of Scientific and 
Industrial Research and the National Laberatories on the other, should 
be laid'down so that results of research in construction techniques 
are utilised and the problems encountered in the field are fed back 
to the laboratories for further research and study. The proposed 
planning-and design office in the agstry of Construction has to 
play a pivotal role in this matter, As thig office will .be 
responsible for planning and designing eae and important projects, 
decisions with regard to adoption of 4nnovations in construction 
techniques or miterials developed by research, could be taken at the 
highest level and incorporated in projects from the initial stages, 
It is by utilisation of results of research in large projects thet 
significant economies will be achieved and confidence built up for 
general adoption of these results in the country, The Central 
Planning and Design office will have a better perspective of the 
country!'s current construction activities and its future programmes, 
This office will, therefore, ta able to identify —e in which 
research ig urgeatly seqared for solving problems of construction 
and which would contribute towards larger cconomies, National 
Laboratories are not in a position to take up research simltaneously 


on all problems which are +h own up by the various construction 


ye 
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agencies in the country, The Central Planning and Design office will 
be an appropriate agency to scrutinise these problems and lay dow 
priorities so that maximm retums are achieved within available 
re source gs. 
613 The Minigtry of Construction will algo be responsible for 
coordinating the problems of the sugtruckicn industry with the 
activities of National laboratories in the field of Civil Engineering, 
Adoption by the industry of new construction techniques and materials 
developed by these laboratories and feed back of important problems 
facing the industry to the laboratories for. investigation, could be 
“greatly faciliteted, Ths propodiiifiapetey of Construction vould, it 
is considered, greatly improve mtuai Shir dination in the activities 
of the National Laboratories, construction departments and the 
construction industry, | 7 | 
6,14 The Construction Ministry should be so constituted as to 
give the executive head (a Director General of Construction) adequate 
authority and responsibility for taking decisions on tecmical mtters 
and for advi sing Government on matters of eipeeenctiog policy, It 
should have field organisations on a zonal basis depending on work 
load so that execution of works which are entrusted to the Ministry 
ig undertaken by these ‘field units, ‘These set-ups will have full 
| authority to exercise imped within the broad framework of the 
spine ss laid down by the Central Organisation, Work pertaining to 
Defence, Railways and Irrigation & Seuee should, however, continue 
to be dealt with as at cee as these departments have very large 
civil engineering organisations of Stade own and their work is of a 


Se 


specialised nature, The pooled scientific know-how of the Ministry of 
Construction should, however, be available to them 
6.15 The constitution of the set-up in the Ministry which should 
deal with the various tasks enumerated above is indicated in 
Appendix-6, 
616 Construction Organisation in States: Generally, in every 
State, there are three branches of engineering vis, Irrigation, 
Buildings & Roads, and Public Health and each branch has one or more 
officers of the rank of Chief Engineer. Te/any branch, the number of 
Chief Engineers is more than one, the seniormost Chief Engineer or the 
selected Chief Engineer shoul de designated as Principal Secretary 
and the other Chief Engineers ag Secretaries, The Chief Engiheer 
functioning as the Principal S&cretary should be incharge of 
establishment and of coordinati¥ policy within the branch, AIL 
Chief Engineers of a branch should act. as a Board for formulation of 
policies for the branch and for taking decisions on technical schemes 
above a certain value, say, kx 2 crores, for which Chief Engineers will 
have joint responsibility, The Chief E-ngineer functioning as the 
Principal Secretary should be the Chairman of the Board, 
6017 Advisory Board for state Development: There should be a 
machinery in the States for pooling technical data and experiences 
“with a -view to-@eawiie tip ai integrated plan of development whlch 
would include judicious allotment of priorities, deccumit of 
resources with reference to needs of a project and the drawing up of 
realistic programmes of execution, Each State should set up a high 


powered body of Engineers, Architects and other technologists charged 
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‘with the responsibility of coordinating all construction activities, 
The Board would keep under review all problems of a technical nature 
and its Chairman will have the responsi bility of tendering advice to 
the State Cabinet on important technical and allied mtters 

6,18 The Chairman of the Advisory Board should be the Chief — 
Technical Adviser to Government and should have necessary tecimical 
staff to assist him, The staff organisation might consist of Directors 
of planning and Sdaeauctaaon: of recruitment and training, of 
construction equipment (with a suitable set up ona zonal basis for 
looking after mechanical equi pment) fas construction wateriale, of 

. work study, research and information, . 
6.19. This problem was also studied by the Building Projects Team 
of the Committee on Plan Projects of the Planning Commission and in. 


their Beport on Public Works Administration the Teem made similer 


recommendations, 
6.20 ‘Accounting and Audit: Accounts rules for public works were 


formilated in 1908 in thé form of a compilation called "Public Works - 
Departments Code", These were modified by Govt. of India in 1918, 

The existing pattern retains its fundamentais from tht yser, The 
system of accounting envisaged in thege rules was intended to suit the 
level of construction activity that or prevalent in earlier dzeys. 
With the manifold increase in the construction activity, xhese these 
accomting procedures and rules hive become out of date and 
cumbersome, The present system of accounting offsets the efficiency 
of execution of public works and requires to be modified to suit 


the present day conditions. 


2, 6 


6, 21 Considerable rationalisation of accounting procedures for 
public works with a view to eliminating interferences, delays, etc, is 
called a ‘The present rules and poesauees shoubd be modified so 
that ee for a Project authority or Head of an organisation to 
work efficiently, Simplification of accounts rules will also result 
in economy ia overhead expenses, | 

66 22 The Building Projects Team of the Commi ttee on Plan Projects 
(Planning Commission) have, in their Report on Public Works | 
Administration, made certain recommendations after making a comparative 
stady of the existing system of accounting procedures in vogue in 

_ different departments, The Commbepeentes Administration which had been 
appointed by. the Central Cabinet for promoting administrative efficiency 
had set up a Working Group for simplification of Public Works Accounts 
Code.. The Report of this Working Group contains a number of 
suggestions for simplifying the existing procedures within the existing 
frame work in the Account Code of the Central Public Works Department, 
The Workinz-Goup have also suggested that other construction 
departments like M,E,& and State P.W.Ds may consider whether they can 
profitably review their procedures in the light of tie Hecsmandatiets 
made in thair Report, The recommendations piteindd oa the two 
aforementioned Reports need to bd implemented where not already done, 
6, 23 In the existing pattern of Public Works Departments, an 
Executive Engineer/Divisional Engineer is the primary disbursing 
officer, Accounts are compiled under his supervision and are forwarded 
to the Accountant General for audit and incorporation in the General 


accounts, The Accountant General is vested with dual functions of 
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accounts and auditing, Chief E-ngineer's office also compiles 
figures of expenditure from returns obtained from various divisions 
in order to facilitate effective control over expenditure, Apart from 
the duplication of work involved in following this procedure, 
considerable time and effort are wasted in reconciliation of figures 
in the accounts kept in Ghief Engineer's office with those maintained 
in the Accountant Géneral's office. Preparation of Appropriation 
Accounts is delayed and involves avoidable correspondence and office 
work, 

6, 24 Zo obviate these it is advigable\to separate accounting from 
audit, to relieve the Accountant General of the responsibility of 
accounting, and to keep accounting and primary audit with Chief 
Engineers, Auditing by the Accountant General might preferably be 
done through audit parties visiting divisional offices and offices of 
Chief Engineers as often as necessary, This system will reduce time 
and energy spent on correspondence Soa on queries which arise out of 
periodical returns which are normally submitted to the Accountant 
General while initial documents are retained in divisional office. 

6, 25 A Controller of Accounts with suitable staff should be 
placed under Chief Engineer and made responsible for compilation of 
accounts and for rendering advice to Chief Engineer on financial 
matters, The executive should be in control of accounts staff if 
unnecessary delays are to be avoided and works executed speedily, in 
spite of any minor disadvantages which hem the system may entail, 

6. 26 At present promotions, transfers, etc., of Divisional 


Accountants are controlled by the Accountant General, Administrative 
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control over Accountant is, however, exercised by the Executive | 
Engineer in whose office the Accountant functions, This dual control, 
which is not conducive to efficiency, will be eliminated when 
accounting is separated from audit, and all personnel mtters pertaining 
“to accounts staff are dealt with by the establishment branch of the 
Chief Engineer" g office, 

6.27 The responsibility for maintaining accounts should 
primrily be vested in the executive, Executive Engineers, 
‘Superintending Engineers and Chief Engineers should have accounts 
officers of appropriate rank to help and advise executive officers, 
The Controller of Accounts on the staff of the Chief Engineer would 
be in overall control of all accounting matters and would issue 
necessary instructions on behalf of the Ghief E-ngineer on policy 
and other matters relating to accounts, 

6, 28 . All payments should be made by Executive Engineer after 
technical, arithmetical and ey ae have been sabpoteed in his 
office, Pre-payment audit by an external agency should be done | 
away with, Recovery can be effected from a contractor in accordance 
with contract terms if any overpayment is detected in post-peyment - 
audit by external audit parties, Any risk involved in adopting this 
system will be more than compensated by reduction in tendered rates 
resulting from speedier payment, and is worth taking, . 

6. 29 Cost Accounting Cells: A cost accounting cell should be 
created in every importent project, Soientifie procedures sould be 
laid down for collecting field data in respect of cost coneurrently 


with the construction of project, A cost accounting cell should 
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also be set up in evéry construction department in Chief Engineer! s 
office, It should do costing of works systematically and should help 
planning and work study cells which have been recommenesa to be set up 
in large projects and departments, The data obtcined by cost 
accounting celis should also be fed to cells working on the 
preparation of Standard Schedules of Rates and for keeping these 
upto—date, 

6, 30 Budgetary provision: Once a project with a time schedule 

is sanctioned, it is necessary that there should be no matericl change 
in construction programme, Various hindurances which impede progress 
but which could be avoided by detailed studies before design and 
construction are undertaken have been dealt with in previous cmpters, 
Sometimes budgetary provisions made from yeer to year are substantially 
lower than the funds required for an optimum programme of construction, 
Though it is realised that urgent fineneial needs and other unforeseen 
circumstances do sometimes m-ke unusual demands on the available 
financial resource s of the country, it should be appreciated tht any 
dislocation in continuity of execution results either in expensive 
equipment and staff being ungainfully employed or their psrtial or 
full disbandment, It should be obvious that equipment and staff 
-onee disbanded are not easy to reassemble, Sterving a project of 

the requisite funds would, therefore, lead to delays and increase 

in costs, It may also lead to finencial claims from contractors 

and suppliers besides Susie deterioration of materials collected, 
The inertia created by slowing down or stoppage of planned 


construction schedule is another serious consequence which further 


eee: a 


affects costs, In short, budgetary planning and continuity of funds 
are as important as realistic and optimim schedule of construction 
and sipula receive full consideration, It is, therefore, recommended 
that funds for construction of important decieote should be allocated 
over a long period and not by annual budgetary provision, 


6. 31. * Organisational pattern for dissemination ‘of results of 
Reseavch and for development: A well equipped and 


guitably manned Research and Development Organisation for application 
of results of research to construction, standardisation, deve lopment 
of materiols,. Aelekeite studies, training and informa tion is 
essential, Some of these functions Sanmdrimuxs are at present being 
performed by the National Buildings Organisation 

6. 32 In addition to the functions which are being performed by 
the National Buildings organi dation as constituted at present; . 
Development Groups to evolve standard design for works of repetitive 
nature, based on upto-date technical data, have to be established, 
This will engure uniformity in design conforming to functional 
requirements and result in economy ty eliminating waste. 

6, 33 | Establishment of a Building Materials hessesmant and 
Development Cell in every State has been recommended, These Cells .- 
will be responsible for making a fair assessnent of Macpiveactey of 
construction materials and plan their increased eeodictton and © 
distribution, Sucha step is expected to stabilise prices of 
materials which have been markedly rising during the anray years. 
4s materials account for two thirds of cost of construction, 
stabilisation of their prices will result in seensay in construction 


costs, Establishment of a Building Materials Assessment and 
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Development Geil Se bis Cente Would alee’ bores meehis to cer dinate 
the sieves of different States and to lay down methodology and norms, 
‘The National Buildings Grint gation is ssetGanea a suitable agency 
for the -purpose, 

6. 34 Preparation of an All India Standard Schedule of Rates will 
contribute largely towards bringing uniformity among different 
construction departments in preparation of estimates, descriptions of 
items, units adopted and in methods of measurement, and in basic data 
adopted in preparation of rates, At present a large number of such 
Schedules of Rates exists and the wide variations in descriptions of 
items and bagic data adopted in preparation of rates create confusion 
in the minds of contractors working simultaneously in different 
Sarees Contractors, therefore, push up prices to cater for 

itp ssuined” liabilities, Preparation and adoption of an All india 
‘Standard Schedule of Rates priced on a zonal or other suitable basis 
is, therefore, Sceentinis The National Buildings organisation has 
been requested to decbane such a Schedule, to have it suitably priced 
and to revise it periodically so as to keep it upto-date, 

6, 35 In the past Plan years, 2 large amount of construction has 
been carried out in various fields. The experience gained and the 
expertise built up by Laie has out different projects have generally 
been confined to a small number of engineers associated with these 
work s mere isa een to disseminate technical informe tion 

ae ake which have become ayeriabia so that this informtion may be 
advantageously utilised by ootuaiort ate ell over ithe country in 


future works, The National Buildings Organisation should act as a 
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"clearing house" for dissemination and exchange of technical information, 
It has to intensify work on experimental and demonstration housing in 
collaboration with research organisations, Display and Information 
Centres have to be established in different parts of the country, 
Refresher courses have to be arranged on important technical matters for 
teclmologists engaged in the industry and work study facilities have 

to be provided, 

6. 36 In view of the foregoing tasks which the National Buildings 
Organisation is expected to perform, it is essential that it be 
suitably strengthened and reorganised. 

6. 37 The Standing Committes of the National Buildings orgenisation 
appointed a Sub-committee in 1965 under the Chairmanship of Maj, Gen, 
Harkirat Singh to review the existing setup of the organisation and to 
formate recommendations to improve it and its performance, The Sub- 
committee recommended that the N.B,O, should be reorganised ag an 
autonomous and fnopanucsd organisation more or less on the lines of 
the Indian Standards Institution to ensure active participation of 
Central and State Government Construction Agencies as well as builders 
in the Public and private Sctors, The recommendations of the Sub- 
committee were forwarded to the Standing Committee of the N.B,O, and 
also to the Ministry of Works, Housing & Supply. In view of the 
enlarged functions which the N.B.0, is expected to perform, it is 
necessary that the recommendations of the aforementioned Sub-committee 


be given effect to, 
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CHAPTER VIL 
ON, TRAINING AND PUBLIC 
Tel Motivation: - Motdvation and incentives are largely concerned 


with psychological and Inman factors which have to be taken into 
account to get-the best out of an individual, Incentives present an 
approproate device trough which notivetion may be provided mt they 
cannot, by themselves, meet the present day challenge where many 
complex human problems are involved, | 

7,2 The factors which create a proper climate for everyone 
concerned to put in ‘his best are: | 


(a) Everyone should feel that he is an important member of 
a group engaged in a useful national activity; 


(b) A person under whom an individual, ig working should 
appear to him to be a capable and efficient leader 
towards whom he wotild naturally feel a sense of respect; 

(c) An individual feels that his work is being appreciated 
and, in exceptional cases, even being materially 
rewarded; 

(ad) Any delay or failure to get recognition iy in all 
probability an indication that he should strive harder 
and not feel frustrated, 

Although there are other human factors which go towards creating the 
right climate, the recommendations in this rega::d heve been limited 
to such concrete steps as would require administrative action, To 
produce the right climate, many other things will have to be done 
including careful selection or even training of leaders to ensure 


that they possess the skill required to deal with mman mterial 
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73 In the cect system of working of public services, 
supremacy of administrative per sonnel over technical personnel . eats 
as a disincentive where exercise of sitio liye by the latter is 
concerned, . Terms: inind e681 tong of service of engineering personnel, 
architects and other tecknologists in Public Works Depertnonta and 
Sat Bible Sootor Undertakings need to be reviewed and appropriately 
nodified, _Gontrol of all technical departments from the lowest level 
a to ‘the highest level should be entirely in technical hands hoth ‘din the 
ee and at the Centre, 
4 The system which permite agseasment of capabilities of * 
technical personnel by officers of the administrative cadre should be 
abola ghsd (In some States annual confidential reports about 
capabilities of Divisional Enginedrs/Executive E-ngineers are written 
by Collectors/Deputy Commissioners) Officers of the administrative 
cadre cannot properly Gogeas capabilities of technical personnel ag 
.. work done by the latter is largely technical in nature. Capabilities 
and performance of technical personnel should be judged by their | 
superior technical officers only, 
7.5 Salary and status of ‘engineers, architects and technologists 
in Class I service are at present periennaly lower than those of. officers 
of the Indian Administrative S&rvice for equivalent length of service, 
itis essential thot this disparity be removed and technologists — 
given their dus aie Their pay and status should not be lower than 
of those in the Administrative Sérvices for equivalent length of 
per vice, Formation of the Indian Service of E ngineers should be 
specded up as this will, to a certain extent, remove the disparities 


that exist at present, ates 
- pny 


™6 Apart from aneliGrating the conditions which dampen the 
initiative of engineers, architects and builders, it 1s necessary to 
insti tute positive incentives ag a mark of recognition for outstanding 
achievements. A technologist who during his employment acquires 
additional qualifications or makes an outstanding contribution should 
be appropriately rewarded by the Department or the project with which 
he ie concerned, Whenever an engineer or a team of co-workers show 
hehe efficlency which results in significant economies they should be 
suitably rewarded, Sich rewards may be in the form of advance 
incemcts increments, accelerated promotion, eash awards, certificates 
of merit, ete, Departmental (Technical) Head should be the competent 
authori ty to recognise good achievement and reward it suitably, 

77 To recognise work of on exceptional order incentives should 
be instituted at the national level, National awards shovld reward 
individuals or groups who have sented pated towards achieving 
construction economy of an exceptional order, The amount has to be 
necessarily high to stimulate intensive effort, A board of Judges 
consisting of eminent technologtsts should make the selection every 
year from proposals received from all over India, Awards should be 
given in de serving. cases only and not as a mtter of course, 

7.8 Extreme degree of vigilance exercised in recent years by 

the Special Police Establishment, Vigilance Departments and other 
similar agencies and checks exercised by the Chief Technical Examiner, 


though useful to some extent, act as a disincentive to serious and 


£ 


sincere workers even at senior levels resulting in loss of 


initiative, A review of these measures is considered essential, 


- « 


a 


As the tone of. efficieney in - department is set ‘hy its 
Head, it is essential that in selecting the Head integrity should be 
one of the major considerations, Having selected the Head, ful 
confidence should be placed in him as otherwise his initiative; drive 
and enthusiasm arc dampened, The following steps should provide ah 
effective alternative to present methods for putting dene corrupiation 


and increasing efficiency: 


(a) The responsibility for proper and efficient worleine of 
a Department or a Project should be placed on the Head 
of the Department/Project giving him ample powers over 


staff under him; 
(b) Head of a Department or a project should as a ruja te free 
to. deal with all cases of, cases of corruption or othe 
malpractices within the Uepartment/Project. Oytside 
agencies concerned with vigilance should remain at the 
dispcsal of the Head for conducting such investigations 
as the Head my wish them to carry out;. 
(c) Quality control mechaniam within the Department/Projeet 
should be strengthened by establishing qiality control 
units responsible directly to the Head, . 
1.9 draining: One importent aspect which is generally overlooked 
by construction departments in the country is treining of engineering 
personnel, especially the officer cadre, This hos indirectly rédilted 
in a gradual decline in efficiency, 4 is normally assumed that when 
young officers enter service, they do not need any training to become 
conver sant with departmental rules and procedures end tint those who 
have been in service for some yeors are upto-date in their techni¢al 
knowledges Both these assumptions. are incorrect. . In-service 
training is necessary if efficiency has to be minuainew 
7.10 Training of technical officers of construction services 
may be sub-divided into the following two broad categoriess . 
(a) goon after recruitment 


(b) after gaining experience = 


These two aspects of training are different from each other in 
approach and intensity but are equally important, The responsibility 
for imperting training to officers in either of tiese two categories 
should be borne by the organisntzon(s) to which officers belong, 
Leaving it to individuals to achieve proficiency through experience 
and personal efforts is not the best way to encourage efficiency and 
mich better results will be obtained if training is imparted to officers 
soon after they enter service and refresher and specialised courses 
are arranged at frequent intervals thereafter, The amount spent on 
training will be more than compensated by economy achieved in 
construction costs, 

Teil Recruitment to Public Works Departments and Public Sector 
Undertakings is normliy mde at the Assistant Ingineer/Assistent 
Executive Engineer level and at corresponding levels in other 
categories of teclmologists, Generally, graduates in technological 
disciplines without any experience or with one or two years experience, 
are selected for such posts, An officer of this type is normlly 
placed in direct charge of a sub-division which is the primary unit 
of any construction service. Although such an officer Ins o sound 
theoretical background of the particular discipline to which he 
belongs, hs is not conversant with the mny adninistrative and other 
departmental procedures which are associated with the execution of 
works, As works procedures vary from deprrtment to department, an 
officer newly recruited to o department cannot be expected to be 
conversant wit its procedures though he may have worked for one or 
two years in onother department, 
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7.12 Imprrting of training in works procedures is obviously not 
precticable in an educational institution, It is, therefore, necessary 
that cons truction departments of the States and at the Centre organise 
mitable trnining courges for all newly recruited technical officers, 
7,13 The training should include lectures, vimts to projecta/ 
construction sites and attachment to construction units in the field 
and to associated administrative and accounts offices. The scope of 
training should, inter alia, cover instruction on departmente1 
organisation, proced es, administration, accounts procedure, works 
accounting & budget; quantity surveying & contract procedure; stores 
management and inventory control; personnel management; and site 
management, construction techniques and use of equipment, 

There is notinng new in the proposal to train engineers and 
other techmical officers on recruitment, In fact this system ns 
already been adopted by the Railways, Established industries in the 
private and public sectors, the Indian Administrative Service and 
other Services have a regular progrimm for training newly recruited 
young officers prior to their being assigned independent roles, The 
system of initial trvining hag not hitherto been generally adopted in 
construction services owing perhaps to the need for placing technical 
personnel in pogition immediately on recruitment, However, a stage 
has now been reached when systématic training to newly recruited 
engineer and other technical officers, before being assigned 
independent charge of works, showld be inaisted upon’in the interest 
of efficiency and economy, 


~ 


of 
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Telit Engineers, architects and other technologists who mve 
served contimally for a few years in a Government department become 
"routine minded" and tend to loge dynamic and progressive approach 
to the ‘fields of science ond technology. ‘They tend to lose touch 
with the Intest tectnological developments owing to absence of 
facilities to keep themselves abreast of modern developments in the 
scanty and abroad, Study leave to attend refresher courses and 
specialised suv ebie de-aot sant ly sanctioned due to shortage of © 
experienced technical per'sohnel, Often: those who are abhe to attend 
‘special training courses conducted by univer si ties/insti tutions, have 
to provide the requisite funds from their own resources, These factors 
act as diaincentives to serving engineers, architects and other 
technologists towards acquiring additional quali ficetions/training, 
7615 Engineers, architects and Skier: tecinologists in Government 
, saplogient should be encouraged to attend Fefresiar courses, advanced 
courses, specialised courses, ete, ‘te enablé then to keep abreast of 
rapidly developing technology in the field of coneseuStlon. and to 
Rognize post~graduate qualifications, 
Refresher courses shoud aneer instructions in a wide range 
* of subjects connected with dinigues of construction. and construction 
managenent and should give a clear picture of modern developments in 
various: fields, These courses are intended to appedias woacticing 
* ‘engineers and architects of the latest developments in construction 
--teclmology ond their appli cation with a view to achieving efficiency 
and economy, re far as possible every tecimologi at should be able 
to attend such courses periodically say, every five years), 

Fea, x 


Advaneed course should be Hmited to subjects with which 
degign and development are inter-linked viz advanced structurol 
@oolysis, structural dontgna, computor method of structurol analysis, 
soil mechanics, concrete teclnology, prestressed concrete, ne 
Engineers and other technologists who be ve an aptitude for design and 
development should ba encourcged to attend advanced courses in the 
country and abcoad and givon th ancossary facilities for the purpose, 

Specialivcd course: should lay stress on construction 
technology cf n sprctel n-wre, viz ,foundation engineering, 
induztrialimd muds of oviling construction, welding technology, 
us? Of speczal ocorc~trvesion pint and ~achnery, air comiitioning, 
iliuminction eng nevring. ~tc, Individuals wath necessary qualifimtions 
and aptitude should be gelocted. and ‘reined so thot expertise in 
specialised branch-s is tilt vp, 

71 Quantity surveying is a discipline which lng not received 
due attention in the country. Tn order tht fairly accurate financial 
implications of a commitment arc known before it is mde, preparation 
of bills of quantities for a wrk which is required to be executed 
is necessary. This in turn ~e-*4#sitates preparation of drawings, 
specifications and other r-yisite detx1s. Conir cts can then be 
concluded on o lumpsum brsis, vork 1s executed more mnoothly and 
payment of cor zactor's bil’s is compa etively speedier, Civil 
engineers should. thorefore. be given special trcining in 

Quentity surveying, 

7.17 In all construction deprtmnts-, Assistiat Executive 


Engineer/Ass stan’, Engineer 15 assisted by subordinate supervisory 





staff, This stoff is expected to perform o series of woutiné checks 
and testa, As improved construction tesiniques are being introduced, 
it is necessary to put mpervisory steff through xroihing courses and 
gefresher courses, Sich courses should lay stress on practical 
aspects of construction, methods of conducking tests pnd pedcoutions 
to obtain good workmanship, The courses should pover mubjects like 
welding technology, emorete technology, ete, Without adequate 
training, supervisory staff engaged on large construction works will 
acquire experience in modern techniques by trial and error only, which 
is not a satisfactory mthod of dealing with the problen. 

To 18 7111 the recent pist most skills in India bed been passed 
down from fother to son as indeed was the case in mst other parts of 
the world till a few decades ago, With the development of increased 
demand for skilled workers and evol tion of new teclnologies requiring 
newer and more sophisticated scills coupled with an urge to boost 
productivity, systemtic training of world?s ns acquired a degree of 
importance in modern economies, which I din ma had to recognise in 
early steges of planning, With the increased pace of development, 
traitting of skilled orkerg in India will Inve to le-given greater 
attention commensurnte with our future needs 

7.19 Out of 20 Benginsering and 22 Non-Engincering tra#es under 
the Directorate General of Employment and Training of the Ministry 

of Labour and Employment, training is imparted in 8 trades pertaining 
to the construction industry and the capacities created in these 
trades upto the end of Third Five Year Plan are given below: 
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Trade No, of seats Seets intro— Percente ge 

muctiond duced __—imtrodued 
1, Building constructor* 224 176 68 
2 Carpenter 7290 6288 86 
3% Blacksmith 5468 4688 86 
4 Plumber 1248 21040 83 
5, Sheet Metal Worker 4288 632 85 
6 Welder (gas & electric) 188 3640 . 93 
% Wireman 8528 7656 90 
& Electrician 23032 12048. 22 
~A8266_ 43.68. a2. 


* includs the trades of bricklayer, stonelaver, concretor, 
plasterer and floor layer. The period of training at present 
ig 18 months for every trade, but it is rropossd to chango this 
in the Fourth Five Year Plan when the priod will ba rediced to 
12 mnths for some trades and increased to 2! mnths for cthera, 


7.20 The following may be congidered ar « sonticl ~msicuction 
~trade s? 
Bricklayer Rivater 
Coneretor Plumber 
Stone sm son Painter 
Plasterer Decors.vor 
Floor-laye * Welder 
Ble ckani th reinforced conorete) * Carpentor (Building & 
Steel fabricator * Wireman furniture) 
Fitter ( Structural) * Draftemer 


* triinses frag these trates are liable to migrate w 
industries other than construction, 


I-21, The Department of Labour & Employm..s should continually 
keep under review the requirements of the building construction trades 
in the country which in the past hed not been given the importence 
these deserved, In th light of the present needs of the courr*ry, 

tho existing facilities in respect of these ‘~<e“ s shouid te 
considerably expanded, 

7. 22 Welding is being more commonly used in construction as a 
regult of implementetion of Indian Standards which aim at effecting 





. 


economy in steel, The demand for qualified welders would consequently 
increase considerably, The existing capacity ‘for training welders in 
India is of the order of about 7600 a year ogainst the sanctioned 
capacity of 8200, On the tagis, however, of the planned production 
of steel plates, sheets, strips, structural steel, etc, it has been 
estimated that the requirement of additional welders during the Fourth 
Plan period would be of the order of about 80,000 which would call 
for an addition of 16,000 welders per year, The present plons for 
training welders would, therefore, hnve to be considerably expended to 
a level well above 16,000 per year so as tO always mve on adequate 
number available for active employment, 

723 Por other trades similar estimtes will Inve to be made and 
adjusted from time to time, A meagure of flexibility would, therefore, 
be advisable in creating and expanding facilities for training, 

1, 24 In the context of the present shortage of construction 
timber in the country efforts are being made to achieve economy and 
efficiency in its use and to encourage use of secondary species after 
seasoning and treatment, Present methods of extracting timber from 
forests are out—dated and wastef 1, To minimise waste in felling, 
conversion and transportation and to increase output, forest 
departments are being urged to modernise their logging jetioas by 
introducing improved basic logging tools and mechani sd equipment, 

The Study Group in iss study on Productivity in the Timber Industry 
has recommended that every Forest De-.rtment should mve a qualified 
logging officer to train forest personnei in cherge of departmental 
operations os also contractors’ men, in felling, fashioning and 
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legeaceion or” timber, Thege logging officers should give 
demonstrations to workers engaged in timber extraction and in the 
use of modert ‘iggeine tools and sadenant: Labour employed on 
conversion and transportation of timber should be given training in 
the use of modern equipment, 


7. 25 There is need for imparting "in-service" training in modern 
~ to personnel 

timber engineering techniques/employed on supervision of building 
construction in the public sector, Microscopic identification of 
timbers should be given specicl attention during the period of training, 
Te26 Mechanisation is being gradually introduced in t he 
construction industry in the country to achieve speed and quality, 
“With the gradial increase in construction equipment and mehinery, 
. availability of well trained operators and technicians to carry out 
servicing and repairs has not kept pace with it, Many observa tions 
have been made about the under-utilisation of heavy construction 
equipment, One of the reasons for such a situation is the shortage 
of suitably trained operating staff and technicians capable of 
carrying out servicing and repairs, For this purpose troining centres 
should be set up by the Minis try of Labour & Employment, A scheme 
_ May also be introduced to train apprentices in the proposed 
Bqulomnt Pools when set up, 

1027 As it. ig not possible for any one person to have detniled 
knowledge of all trades, master craftsmen have to be employed 

for different trades.in order to obtain work of good quality, An 
organi sation of mister craftsman has, therefore, to be built up, In 


the old days craftsmanship was generally hereditary and hereditary 


master craftsmen were available for different rades, Now the demand 
is so heavy that sufficient mster oraftsnen of this category are not 
forthcoming, It is, therefore, necessary to devise suitable special 
courses to turn out master craftsmen, Intelligent craftsmen with 
potential qualitites of leadership should be selected and trained for 
the purpose, These courses should, inter alia, include ‘demonstrations, 
intensive practice in the skillg concerned.and organisational methods 
to train craftsmen go that after training mster craftsmen are able to 
lead a group of craftsmen, As master craftsmen are generally persons 
who have risen from renks, training should be given in local language, 
7. 28 In certain trades, the existing branches of specialisation 
have to be modified to suit field practice. For instance, present 
training courses for blacksmiths should inter alia cover specialisation 
in either structural steel work or steel reinforcement or ducting for 
air-conditioning, etc, Such specialisation will lead to higher 
proficiency and improved workmanship, : 

% 2 In addition to the training centres organised by the Minis try 
of Labour, training of craftsmen should tw provided for in every large 
project, Expenditure on training could be absorbed in ‘the project 
outlay. Such training centres were organised at the Bhakra Nangal 

and Farraka Barrage Projects. Experience gained in these projects 
could be useful while planning training centres in future peo Teer: 

7. 3 Public Works Departments at the Centre and in the States 
should also devote serious attention to training of craftsmen, This 
may require some additiojal expenditure but it will more then my 

for itself as it will result in better quality, 
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Te 31 - Those workers who are already skilled should be provided 
facilities for obtaining trade certificates without having to undergo 
a formal course of training and without undue formalities, Tho © 
responsibility for recognising competence of an Institution to issue | 
certificates should be vested in a Central Body such as the Labour 
Mini stry, 
7. 32 Training of apprenticos by lerge employers has become 
mandatory since the enactment of Apprentices Act 1961 by the Cental 
Governnent, Although treining in a few building trades has, inter alfa, 
been covered in the operation of the Act, not much progreg@ hos been 
mide in this direction in the construction industry apd S@ onstruction 
departments, To enforce implementctign of the provictons ‘of this Act, 
suitable clauses should be introduced in contract forms in use in 
construction’ depsrtments,. (A suitable elouse has bade ineerpornted in 
the Standard Contract Form witich has been prepared by the Committee 
| set up by tho Planning Commission), Training of apprantices in : 
building trades should be insisted upon by construction departments, . 
especially on lorge projects, 
7, 33 Publicity: Wide -ublicity to achievements resulting in 
significant economies is essential, It is necessary to bring to the 
attention of engineers, architects and builders cea te chnieal 
information and deta having a bearing on construction economy A 
large volume of such informtion is already available in the country 
as a result of past researches and construction experience. Due to 
the aveilability of a large mmber of foreign journols in the field 
of engineering, Indian engineers, architects and builders are more.. 


os 


aware of the progress made in foreign countries thang what is being 
achieved in this country, Often conditions prevailing in foreign 
countries are not fubly applicable in India, Difficulties and 
problems which are met with in India are pemliar to our own local 
gonditions, It is, therefore, necessary to dissehinate knowledge 
pertaining to the manner in which these difficulties were surmounted, 
This fact does not at present appear to. be adequately appreciated in 
quthoritative quarters and the situation will have to undergo a 
significant change if substantial results are to be achieved, The 
courses of action recommended have been brought out in the ensuing 
paragraphs. 
1, 4 The National: Buildings Organisation, the Indian Standards 
Institution, the Gentral Water & Power Gommission, the Central Board 
of Irrigation & Power,: the Indian Roads Congress and other similar 
organisations should: extend ‘their facilities to serve as clearing 
houses for dissemination of technical information in their respective 
fields, . They should not only be responsible for collecting and making 
available such ingormraién i technologists on demand but should 
themselves publicise it through all channels open to them, | 

| All Suciiseriing Hesdeck organisations should publish 
detailed reports oF all natters connected with the achievement of 
efficiency and ‘economy obtained through their construction 
operctions, which could be of use to technologists engaged elsewhere 
in similar activities, The responsibility for writing such reports 
cpouia not be left diffused but should be placeg squarely on the 


chief executive of the project, These reports should not he 
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treated as of less importance than the project itself, (ume owe 
pamphlets are demnd by project authorities as occasions of rathe 
of ddgniteries but none of these eater to the needs: of teanolegl yh 
dnterested in learning lessons from difficulties met with during tig 
Worry pe of ¢ongtruction, how these were gupmounted and other rena wha 
feotures), Specifie provision should be made in the project fo 
eapleyment of adequate staff right from the beginning to help thi 
Chief executive in this taal, 

Ys 95 There is a need to pregent original Indian contributions 
te technology in an impressive and readable manner An indepertan 
journal on ‘Engineering Construction Boonomy" gheuld be started, 
whieh should be produced attractively ond made available te ail 
gehgerned ot a teasmable prico, It should cover all mectord of 
eonstrugtion viz, roads, railways, waterways, ma 1-b4 purpoge préejeete, 
public buildings, private house Gongtruction, warehouses, factories, 
ete ‘Tho aim of the journal showld be tos 


(a) promote reading habit among Indian engineers, 
architects and builders; 


(») publish articles on better teaining, better 
methodology, »ssttex quality control, greater 
economy, higher productivity, ptondardisation, 
etd, 


(a) bring to the notice of the ehgineering 
profession achievements in various construction 
projects in India, which often lie buried in 
the archives of the ge projects; 


(da) publish case histories of economies in 
construction achieved in other countries; 


(e) have, if possible, an abstracting service limited 
to sclected items relating to congtruction economy, 


The management of the pro sed jourkal should be in the Innds of 
a person with initiative and drive. Expenditure incurred on the 
publication of the journal may be subsidised, if necossary, by 
Government in the early stages, The journal will be mocessful 
only if a person of the right calibre is induced to take charge of 
it, 
7. 36 Governmental agencies concerned with publicity such as 
the Press Information Bureau ond the All India Radice should be 
tilised to highlight construction economies achieved in different 
projects and give prominence to names of individuals responsible 
for bringing these about, 
1.37 Requirement. of o policy to encourage tecknics ent: Although 
it has been declared from mny platforms tint téehnologists have to. 
play a vital role in the country's programme of planned: development, 
the existing conditions of their service do not contribute towards 
giving them encouragement to give of their best, dn important 
observation which ings been made in ao recent addresa. by the Deputy 
Cheirman, Planning Commission, is "One feature of the siturtion which 
is prevalent generally may, however, be noted, This is a legacy of 
British colonial rule which by the very mture of its eperrtion mis 
the general administrator the dominant figure in o11 governmertal 
acti ty, Since independence and even after development planning 
has become importent, little attention Ins been paid to the 
necessary modification of this feature of our administrative 





structure end operationa, " The foct thet the existing system is 
outdated and requires immediate mdification is also evident from 
the gener-1 sense of frustration and Inck of initictive which 
prevail even among leading tecimologists in the country, The flew 
of technical talent from the country to the West and tle unfortunate 
adoption of an agitational approach by technologist in mny parts of 
the country to better their service conditions, are but the extepnal 
nanifestations of 2 deep-rooted malady. 

7. 38 For sny venture to be successful, the body of persons 
responsable for its operetion should be contented and should be given 
adequate récognition for any significant and gutstanding achievements 
for which they ere responsible. They will then develop-a sense of 
PFide in the quility of work turned out by them, which will mke for 
genérnl improvement all round, This is extraely important where the 
huge’ ta sk of developing the country! s resources for thé economic and 
social well-being of the people is concerned, In order thet the 
a>bhemes envisaged in Plans are comploted economically, efficiently 
and speedily, the eis of the technologist should be fully recogni sed 
and ms service conditions not kept inferior to those of the general 
admin strator, 





Summary of Recommendations 


1, Every Project should be examined and planned as completely 
as possible before its exscution is begun to ensure that the user is 
not only provided with wmt is essentinl tut completed phses of the 
project are made over to him in logical sequence, (2, 2) 


2 It ig necessary to associate the agency for co.ustruction of 
a project frog the earliest possible stage with the progoss of project 
formation so thet this agency my do the necessary pre-planning and 
advise the sponsoring authority suitably. (2. 3) 


a Adequate surveys and data coliection should be ensured with 
regard to construction matericls, infra-structure, etc, to enable 
relative economies of alternative locations of projec’,, to be worked 
out, (2,6 to 2,11) 


a There should be continuity in data collection end pre-plenning, 
Data should bo stored in a central place for future reference, (2,12) 


5e Formation of a Central Hydrological Survey Demrtment for 
collection of data in respect of water resources of th country on a 
continuous basis is considered necessary, (2. 13) 


6. Adequate time should be allowed for the p'anning effort 
between the project formation stage ond commencement of construction, ( 2, 14) 


7, For contimaous investigetion and date collection, witebly 
equipped permanent plaming staff should be provided in every 
construction organisntion, large projects should t planned from the 
outset by the best aveilable talent ond professiown axprtise go thet 
subsequent screening end criticism my not necessitrte wkole-sale 
changes in dusign & specificrtions, (2.15) 


8. Projects should be developed in suitoeble phases Modern, 
progremning techniques should be adopted tc detormine pin sing, (2,16) 


9. Optimum rate of financial input is an import: + factor ond 
this should be ensured, (2,17) 


10, Detailed degigns should be completed befcre construction 
is started, (3,2), 
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an There should be a periodical review of design criteria and 
codes of practice so that these are updated incorporating modern 
developments in science and technology, Handbooks illustrating 
standard procedures of design in fields not already covered should 
algo be brought out by I, 8.1. (35) 


12, ia Ke cion of ultimte load theory in structural design should 
be aimed at, Necessary experimentation and testing programme should 
| bs undertaken, (3.0) 


43 - Methods of structural analysis and design practices using 
latest advances in science and technology should be attempted wherever 
possible with a view to reducing overall cost of construction, (3.7, 38) 


14, In large scale pbuilding projects, relative overall costs of 
multi-storeyed construction and dispersed low rise type construction 
' should be. studied in order to determine the most suitable and 
; ecénomi cal type. (3.9) 


7 a For large samen projects alternate designs should be 
" prepared and relative economics studied before making oa final 
decision, (3,11) 


46, _-: Temporary buildings are unédondmical and wasteful in the » 
long run and should be resorted to only when requirement is for a 
very ‘limited period and ‘is trangient in nature, (1 12) 


ae | ae There should be wider application of modern design and 
‘gonstruction techniques in the practice of cgay: and air field 
engineering, (3.13, 73 14) 


“18.0 Standardisation of construction materials, codes of practice , 
etc, ig being done by the 1.5.1, Thege standards should-be adopted by 
all construction departments and agencies, (3,15, 3.16) 


19,: | All construction agencies should ensure modular coordination 
as envisaged in TS$-1233—2958 while planning and designing 
structures, (3.17, 3,18) 


20, A guitable design orgsnisation should be set up in every 
State and for every large project, In addition there should be 
strong Central Design Organisations with accent on specia alisation, 
Every design organisation should hnwe, inter alia, a work study cell 
attached to it, (319, 3,29) 
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2, Design talent should be developed and groomed in all 
construction departments without jeopardising their career prospects, 
Continuity of design personnel should be ensured as that will make for 
development of expertise’ and specialisation, (21, 322; 3,28) . 


‘220 “Dien snl anese should be given suitable Seetans to 
work in the field, They should be encouraged to visit construction | 
sites where construction based on their designs is in preg ones (3, 24) 


23, Competitive designing should be sussuaned: rizds being 
awarded for best and. economical designs, (3 25) 


24 sda consulting agencies could advantageously be made 
use of for designs in specialised fields, “Consulting arganisations 
_havé, lala to be built up, encouraged and nur sed, = he 26) ~ 


256 Foreign consultants. should be. engaged, with the approval. of 
highest technical authority in the field in which work ig to be: 
executed, only when essential expertise and experience are not available 
in the country, If employment of foreign consultants becomes 
unavoidable, they should preferably be engaged through Indian Consultants 
and be made ’ responsi ble to them (3, 27) 


Beso. Preparation of a National Building Code incorporating latest 
developments in the field of building design, construction techniques 
and materials his been taken up by the I.S,I, This Code should serve 
as a model for astoption by FWDs, local bodies and other construction 
agencies, (3,28 to 3, 32) 


2%. Ext sting outdeted building bye-laws of municipalities and 
corporations should be revised to fall in line with the Standard Code 
of Building Bye-laws prepared by the I,S.I, (3:33) _ 


28, The N.BRO, should establish Development Groups to evolve 
norms, space standards and lay outs and help prepare economic designs 
for buildings of repetitive types. (3 34 to 3, 37) 


29 Tndustria Lisation and mechanised nethods of construction, 
suited to Indian conditions, should be gradually introduced in the ' 
interest of spood, quality control and reduction in cost, (3,38 to <0 


30, Requirements of construction plant and machinery should be 
parivdicaity assessed and méagures taken to produce indi “pra 
those items which are not at present being so produced, (3, 45 = 3, 48) 
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31, For indigenous production, development of ancillery 
industries, inter-changeability of parts and-speed in training of 
operators, the various broad cstegories of equipment should be 
‘assessed so that a limited number of suitable makes and sizes are | 
standardised, ( 3.49) 


32. Procedures for provisioning of spare perts should be 
strecmlined and the policy regarding their import simplified, (350, 3,51) 


33, Proper procedures should be laid down to ensure prom t and 
systematic maintenance and servicing of equipment. (3,52, 3,53 


34, To ensure mximum utilisation of common categories ‘of 
equipment, Equipment Pools should be set up on a zonal basis to be 
run on commercial lines (3,54) 


35, ‘For orgmising quality control, quelity mindedness Mas to be 
inculeated in staff connected with a moject. ( 3,56) 


36 Iaboratery methods of ae control should be adopted in 
' Jieu of the present methods of visual inspection and dimensional reek 
check, (3,57 to 3.63) 


37, A Building Matérials Assessment & Development Cell should be 
get up in every State with authority to encourage development of’ 
building materials industries and to recommend setting up of new > 
production units in public sector in case private sector igs unable to 
meet demand, The N.B.O. should act as a coordincting agency and should 
woot Iny down methodology for the purpose. (4,3 to 4,7) 


38, State should conduct surveys to locate and determine suitable 
deposits of soils for brick mking and eermrk sites for this eae 
in Master Plans for urban-localities, (4,8) 


39, Productivity in the brick making industry should be 
increased by adopting improved methods of mnufacture, incrensed 
adoption of mechanisation & semfi-mechanisation and more efficient 
types of kilns. (4,9) 


40, The aesant policy of issuing short-term Gees to brick 
manufacturers deter them from investing cepital and adopting modern 
techniques, Licensing and pricing policy of Government should be 
worked out on a long term basis to permit contimity of 

manufacture, (4, 10) 
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44, It will be. advantageous +6 have: price contre on tricks and 
an equitable method for fixing fair prices linking these. a prices of 
coal, p taba, ond rents and other inputs. Jeid down, (4, 11) 


Age Gredit facilities on i1easonable terms aheula be nelde 
available to the brick and tile industry so that new entrepreneurs are 
encouraged to start new units and their products are aveilable at | 
compe et ve) rates, (42. 41) 


43, ° fe “Stcpa should be token to collect regularly accurate. and 
detailéd statistics of output of congtruction timber and to assess 
trends. of Pubs, promenen. and demand, (4, 13) 


44, Efficient and modern methods of felling, logging,- storage, 
conversion and transport of timber have to be adopted on a priority 
basis... Every Forest Department should, have a qualified logging 
officer to train personnel, Improved loxging. tools should be mde 
available’ by endl gone pong tion, (4014 to 4,16) 


45. _ Methods. of sale of timber trees to contractors by Forest 
Departments should be suitably modified to permit their sale in - 


-. bigger lots and for longer periqgs to encourage mechanisetion of 


operations, (4,17) 


ed 
— 


46, The remote and hitherto unexploited or partially exploi cod, 
fir and spruce *orests in the Himalayas, teak and sal forests in 
“andakaranys, and mixed forests in Western Girta shovld be opensd up to 
permit. economic. harvesting of available timber. (4, 1g). 


aq: Lo sugmants tue supply OL we adi ti ting] spccies ae oonstratetto:: 
timber, the large quantity of secondary species of timber avoilable 

in the country should be made ce of arter being gree suitable 
seasoning ™ preser: mative treatment, (4, 19) 


48, Secondary spécies of  timbex slovld to mrketed in standard 
sizes and quality with certified marking: atte: being properly: 
scagoned and anaes Pe vive treatmart; (4,29) 7 


49, Specifications for constriction ‘timber st: ipnlited py 
construction depsitments shovld be revised to parmit use of | 
secondary woods of rsasonable quality, Standard cut sizos of 
timter specified in 1S: L?lL-ts 998 shou 3s ee adoricd to the grer. test 
pees ne extent, ¢ cae Ne 


cle 
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50, Neil jointed and-laminated. structures using small 
dimensioned and short length timbers should be adopted wherever 
feasible, (4, 22) - ; 


51, Governments should encourage setting up of integrated saw- 
mill~cum-wood/workshops with facilities for sawing, seasoning,: 
preservation and production of pre-fabricated components, (4, 23). 


52. Wider use of fibre boards and particle boards manufactured 
out of waste wood in lieu of timber boarding, should be encouraged, 
bring down the selling price of particle boards, modification of the 
tax structure in respect of resins used in its manufacture igs e-lled 
for, (4 24) | 


53 Railways should restrict use of timber sleepers to those 
locations only where their use ecnnot be. avoided, Generally, timber - 
slsepers should be substituted by pre-stressed concrete sleepers, (4, 25 


54, _ To encourage mechinisation of methods for quarrying stones 

& aggregates land leases should be given for a minimm period of, say, 
210 years with possibilities of extension, Royalty and tax structures 
of the quarrying industry require study and r-tionalisstion, (4,28, 4 2 


5% —»s- As the stone aggreg-te industry is capital intensive, it 
needs assistance of institutional finance, (4, 30) 


56, Substitution of ordinary portland cement by che-per cementing 
materials should be considered wherever possible, Increased adoption 
of weigh-batching and use of controlled concrete should be resorted to, 
Ready mixed conerete should be made avnil-ble in areas of large 
construction activity. (4,33) : 


57 | It is for consideration whether ordinary portlend cement 
should not be marketed in more grades then one with a view to 
achieving more intengive ubilisation, (4, 34) 


58, Improved yethods should be evolved for meking cement so 
that logs in transit is minimised, (4, 35) 


59. Use of cement pogzolana mixes and lime reactive surkhi in 

‘\I4eu of ordinary portland cement should be resorted to wherever 

possible, Precs1etion and marketing of ready-to-use mixtures of lime 
pogzolana as a standerd product should be encouraged, (4,36 to 4.39) - 
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60. Formation of cooperatives of small producers of lime 
should be encouraged, Such cooperatives should have ancillary 
testing facilities for controlling quality and a marketing 
organisation, Idme industry should be included in the list of 
scheduled industries so that entrepreneurs may get requisite 
facilities, (4.41) 


614, Measures should be taken to ensure production of light and 
junior series of Indian Standard steel Sections. (4 43) 


62, Use of cold formed light gauge sections and tubular 
sections should be considered wherever tecmicelly and economically 
feasible. Incentives by way of reduction in excige duties my be 
offered to lower the price of these products and thus encourage their 
use on a wider secle, (4, 44) 


63 Adoption of welded type steel structures should be encouraged 
Production of weldable quality steel & electrodes should be increased, 
Production of high strereth friction grip bolts should be increased 
and their use by design crganisations encouraged. ( teh 


64, Modern design methods should be increasingly daspted for 
steel structures as such designg require lesser quantities of steel 
than conventional designs, (4, 46). 


65. Use-of high strength deformed bars should be resorted to in 
lieu of plain-mild steel bars for reinforcdmcnt purposes, The 
integrated. steel plants in the country should take up the manufacture 
of high strength deformed bars Metionel laborat tories should aaa 
the requisite rea kno sohvirs (4, 47) . 


66. Efforts should b? nade to use aliterns tive materiais in lieu 
of gscaree traditional materials whérever feasible, oe 48) 


6% Manufacture of light weight aggregates shoud té-séerued 
in areas wherc stone is not re-dily evtinele and hag to be 
transported over long distances, (4, 49) 


68, To reduce impors of ase stog fibre and Hac, capentisig : 
corrugated sheets and alumini sed iron sheety should ‘be procuced 
indigenougly, (4, 50) 


09. In regions where pric se of. bane clay bri aes is higher. thaa 
“Ry 70/— per 1000, mamfacture and use 2) celluler concrete, using fiY 
agh and lime, should be congidered for adopbion as walling mterials( 4. 


si) 
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7, Wherever suitable cllay for manufscturing bricks is not 
available, manufacture of sand lime bricks should be considered, ( 4, 52) 


71, Along with production of new construction mterials suitable 
facilities should be created for training craftsmen in the proper uge of . 
these mterials, (4,53) 


72. Industrial cooperatives for producing construction materials 
should be encouraged by Central and State Governments by providing . 
facilities in the form of financial assistance, mrketing, laboratories 
for quality control, training of artisans, transport, ete. (4,54 to 4,56) 


73. Modern methods of mterials management should be resorted to 
in large projects, (4,57) 


Thy With a view to disseminating knowledge of improvements in 
designs and techniques and to misplaying new materials, Building 
Centreg should be set up at prominent lJoeations in large cities and : 
important towns, (4.58 to 4, 60) 


75, Contractors carrying out construction works for Government 
Departments and other public bodies should be given advance payments, 
These payments should be made out of narmal budget allotment 


(a) against supply of acceptable non-perishable matericls 
brought to site and not incorporated in work; 


(b) in case of contracts valued at over Rs 20 lakhs 


(i) work advance against tank guarantee or fidelity 
bond of an insurance company; 


(ii) against machinery (tools and plants) trought to 
site; 


(c) in case of contracts valued at over ig 10 Inkhs, on 
execution of essential preliminary items of work such 
as, huttings for labour, site offices, etc., and 
against guarrentees. (5,5) 


76. | Bank guarantees and fidelity bonds of insurance companies 
should be accepted towards earnest money and security deposit/ 
retention money, (5 6) 
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71. 4 Construction Finance Corporation with a capital of kg 100 
million should be set up to advance funds on reasonable terms to 
contractors engaged on construction, to construction materials 
industries and to consulting engineer organisations, (5,7 to 5,14) 


78, To develop he:lthy codes of conduct, improved technical 
competency and better gendral standards in the construction industry, 
a National Authority should prepare and maintain a Notional Register 
of Builders, (5,15 to 5,19) 


79. Lebour cooperctives should be encouraged and offered 
facilities to undertake construction works, (5, 20) 


80, It was considered necessary to evolve ao Standard Contract 
Form for executing construction works so tht general conditions sre 
fair.and equitable to both parties, This work has since been 
completéd, Adoption of this form by all mgovernmental construction 
agencies is recommended, with such minor modifications as may be 
necessitated -by local requirenentay PS ass 5, 22) 


81, Contracts aaledi me as far as pages ble » be concluded’ on a 
‘ lumpsum basis, (5.23) 


BE, Specialised training in. Quantity Surve ying should be | 
organised, (5, 24) 


83 Whdre the work ig to be executed through the agency of 
contractors, selective tendering should normally be resorted to 
irrespective of whether the job is lerge or small, (5.25 to 5, 27) 


84, The system of Technical Examination by en external agency 
should te abolished and steps teken to Anvensity internal seipey aeton 
and quality control, (5,28 to 5,35) 


85. The existing system of settling disputes arising out of 
construction contracts by arbitration by an engineer/architect 
should continue, (5,36, 5, 37) 


86, Competent technic-1. authorities should be empowered to 
settle disputes up to specified amounts without recourse to 
erbitretion, (5, 38) 
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87. The system of settling disputes by a single arbitrator 
should comtinue, The arbitrator should, however, be an Engineer/ 
Architeot acceptable to both parties, (5,39 to 5, 41) 


88 Procedure for implementation of arbitration awards should 
be streamlined, Chief Engineers should be authorised to decide — 
whether or not an award should be implemented, after taking legal 
advice, where he considers such a courge necessary, The practice of 
_ referring awards to Government or to some other department, before — 
these are implemented, should cease, (5, 42) 


9, At the beginning of each financial year, lump gum allotments - 
should be placed at the disposal of Chief Inginsers for implementing _ 
arbitration awards, recoupment being mide as and when required, -(5,43)" 


9 An All India Standard Schedule of Rates priced on a zonal or 
other suitable basis should be prepared by the Notional Buildings 

Organisation and adopted by all departments carrying out construction 
works out of public funds, (5.44 to 5, 49) | 


91, To enable technical heads of construction departiients to 
discharge their responsibilities, adequate authority should be given 
to them by abolishing the present secretariat system of Public Works 
Ministries and replacing it by a system based on an executive 
pattern so that both responsibility and authority vest in the head of 
the department and hig senior technical colleagues, There is also a 
‘need for streamlining administrative procedures which are at present 
being followed by construction departments, (6,3 to 6,6) — 


92, The existing Ministry of Works should be suitably 
reorganised into a Central Ministry of Construction, Its role should 
be to arrange for economic and speedy execution of works financed by 
the Central Government to assist the construction industry as a whole 
in the wide range of problems which concern it, to snecourage the 
development of new techniques and materials, to ensure proper 
utilisation of technical manpower and to build up expertise, (6, 7) 


93, To coordinate the construction activities of different 
public sector undertakings, their construction should be earried out 
with the technical assistance of the ‘proposed Construction Ministry 
_ without in any way interfering with the autonomy of these 
undertakings, (6,8) 
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94 . The proposed Ministry of Construction should aim at 
achieving economy in construction costs by proper management, 
satisfactory human relations, ensuring reguler and coordihated supply 
of mtericls, etc, rather thon by merely lowering scales of 
accommodation and specifications, (6&9) - 


95, Construction staff of Public Sector Unitertakings should be 
borne on a regular cadre operated by the Central Ministry of 
Construction so that individucls are assured continuity of service and 
surplus technical staff is not discharged on completion of works but 
is transferred from one undertaking to another or elsewhere, ag 
necessary, and the experience gained is properly utilised, (6,10) 


96, The Central Ministry of Construction should be so org-nised 
that there is mximim centralisation of policy making and mximum 
decentralisation of exocutive authority. (6 11) 


97, The procedure for liaison between the proposed Ministry of 
Construction on the one hand and the Council of Seientifie and 
Industrial Reseerch and the Netional Laboratories on the other should 
be laid down so that results of research in construction techniques 
aro utilised and the problems encountered in the field are fed teck 
to the laboratories for further research and study, (6,12, 613) 


98, The Construction Ministyy should be so constituted as to 
cerry out oll Céntral Government works except those pertaining to the 
Ministries of Defence, Railways and Irrigation & Power, (6.14, 6.15) 


99, In « State if in any branch of engineering the number of 

Chief Rngineérs ig more than one, the soniormost/selected Chief E-ngineer 
should function as a Principal Secretcry and other Chief Engineers cs 
Scretaries, All Chief Mmgineers of the branch should act as a Board 
for formulation of policies for the branch and for taking decisions on 
techniccl schemes above a specified limit, (6.16) : 


100. To draw up integrated plan of development including judicious 
allotment of priorities and to review all problems of technical 
nature, each State should set up an Advisory Boerd of Fngineers, 
architects and other techmologists, Theo Cheirman of the Board will 

be responsible for tendering advice to the State Cabinet on technical 
matters, (€,17 to 619) 


101, Existing rules & procedures for accounting in Public Works 
Departments should be modified with a view to elimineting interference, 
delays, etc. so thet it is easier for a project authority or head of 

an orgenisation to work efficiently, (6 21) j 
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102, Accounting should be separated from Audit and made the 
responsibility of Chief Mgineers, To enable a Chief Engineer to 
exercise this responsibility a Controller of Accounts with suitable 
staff should be placed under him, (6,23 to f, 25) 


103 All payments should be made by executive engineer after 
techniccl, arithmetical and primry audit checks. have been exercised 
in his office. Prepayment audit by an external agency should be done 
away with, External audit parties should carry out post payment 
audit, (6, 28) 


104, The system of Cost Accounting should’ be introduced in 
Public Works Departments and in large trojects and Cost Accounting 
Cells set up for the purpose, (6,29) ' 


105, For maintaining an optimum programme of ocoristruction on 
important projects, funds should be aliocatsd over’n long: period 
and not by annual budgetary provision, (6, 30) 


106 The National Buildings Organisctior shouhd be reorganised 
as an qutondmoug body to enable it to carry out not only the existing 
tasks but also the additional fuactions which have. been outlined | 
for it,’ (6,31 to 6, 37) | 


107. Terms and conditions of service of engineerimg personnel, 
architects and other technologists need to be reviewed, Control of 
technical departments from the lowest level to the highest should be 
in technical hands both in the St.tes end at the Sentre, (7, 3) 


108. The present system ‘which permits assessment of capabiltties 
of technical personnel by officers of the administrative cadre should 
be abolished. Performance of technical. personnol should be judged 
by their guperior technical officers cnly, (1, 4) 


109, The existing disparity between salary and status of 
engineers, architeots and other techrologists in.Class I service on 
the one hand and of officers of tho indian Administrative Service 
on the other should bs removed and my and status of the former 
should not be lower than of those in the A dministrative Service for 
equivalent length of service, Formation cf the indian Service of 
Engineers should be axpedited, (7.5) 


1106 A technologist who during his employment acquires additional 
qualifications or makes an outstanding contribution should be 
appropriately rewarded, Whenever on engineer or a team of co-workers 
show higher efficiency, they should be suitably rewarded, (7. 6) 
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114 National awards should be instituted in the field of 
technology and construction economy. (7, 7) 


1125 - Extreme degree of vigilance exercised by the S-pecial 

Police Establishment, Vigilance Departments and:other similar 

agencies, though ugeful to some extent, acts as a diaincentive to 
serious and’ sincere workers even. at. senior levels resulting in loss 

of initiative, A review of these mensurés ig donsidered essential, (7.5) 


11%. . Technical officers of corstruction. services should be given 
training scon after recruitment, in matters of works procedure, accounts 
procedure, personnol administration and other administrative and 
departmental procedures ‘before they are placed incharge of sub~divisions. 
(111 to 7%, 13 


114, Teclmologists serving in construction departments should be 
put through. ‘in-service!’ training courses periodicrlly, These courses 
should be in the form of refresher courses, advanced courses and 
specialised courses which would enable them to keep abreast of rapidly 
developing technology in the field of canstruction ond to aéguire post- 
graduate qualifications. (%14, 7.15): 


115, Civil engineers should. be given special training in quantity 
surveying, (7. 16) 


116, Subordinate supervisory staff should be put through , 
training courses and refresher courses which should ‘lay ’stress on 
practical aspects of construction, methods of conducting tests anc 
precautions to obtain good workmanship. (7, 17) 


* 499, The Department of Labour & Employment should’ review the list 
of trades for which training is imparted in the I,T,Is. Training in 
bal lang construction trades should be diversified, (r 19 to 7, 21) 


118, Capacity for training of welders should be increased. (7, 22) 


119. Forest departments should arrange treining in the use of 
modern logging tools and in a for extracting & fashicning 
of timber. (7, 24) 


120, In-service training in modern timber engincering 
techniques should be givert to personne] employed on supervision of 
building construction, (7, 25) 
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121, Ministry of Labour & Employment should set up training ~ 
centres to impart training in the operation of gonstruction mehinery 
and in carrying out sarvieing and repairs to such cyuipment, (7, 26) 


122, To overcome the shortage of hereditery mster-craftemen in 
the country suitable training facilities should:be provided so that 
intelligent craftsmen with potential qualities of leadership could be 
selected and trained for the purposa, (72%) 3 


123  § Training of craftsmen should be provided for in every © 
largs project by absorbing expenditure on training in the project — 
outlay, Public Works Departments should also devote attention to 
training of ercftsmon, (7,29, 7, 30) ; 


124, Workers who are already skilled should te given facilities 
for obtaining trade eertificates without having to undergo a formal 
course of training. The responsibility for recognising competence of | 
an institution to issue certificates should be vested in a Central 
Body such as the Labour Ministry, (7. 31) 


125, The construction industry should teke intérest in the training 
of apprentices in construction trades in accordance with the Apprentices 
Act 1961, (7, 32) . 


126, Dissemination of technical information and data heving a 
bearing on construction economies achieved in the country in the mst is 
necessary so that engineers, architects and others engaged on  _ 
construction projects may profit from experience of others, (7. 33) 


by ae The NBO, IRC, CW&PC, CBI&P, ISL and other similar organisations 
should extend their facilities to serve as clecering houses for = 
dissemination of technical information in their respective fields. Al 
engineering project organisations shoulg publish detciled reports on- 
all mtters connected with the achievement of efficiency and economy 
obtained through their construction operations. A specific provision 
therefor should be made in the project and the responsibility for 
writing such reports placed squarely on the chief executive, (7, 34) 


128. An independent journal on "Engineering Construction Economy" 
should be started, It should be produced attractively and made 
aveilable to all concerned at a reasonable price, (7. 35) 
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PORTANT ENDATIONS SUBMITTED TO THE MINISTER 
WORKS, HOUSING & URBAN DEVELOPMENT ( see para 0, 12 


L Substantial parts of the Plan will not be fulfilled if the 
necessary factories, buildings, roads ete, are not constructed in the 
first three or four years far it has been assumed that the 
processes which every ‘project has to undetgo before work begins can be 
speeded up and that the Construction: Industry and‘fhe Building 
Materials Industries will expand automtically to meet the greatly 
increased. load now proposed, Neither of these assumptions is justified, 


2. Various Committees havd put forward recommendations for 
improving existing rules and regulations. but. the approach of sjl 
concerned has been governed by the importance atttached to enguring 
that no Government sergant is in a position to take any action which 
might be detrimental to what Government's financial interests may be 
and the conviction that the contractor's interests are generally at 
variance with Government's, and that it igs no part of Government! s 
business: to. make it easier * cor him to meet conditions of his contract, 


Re The first approach his resulted in regulations which tend to 
water down authority of the officer charged with ensuring satisfactory 
completion of the project. and r= quire him to justify almost every 
decision he makes to administration, finance, audit, security and 
techinca? examination, 


The second results in one=sided contract conditions 
unnecessary delays in conveying decisions, harassment by supervisory 
and other staff and delays in settlement of bills, 


4, The amendment of this or that regulation, or recommendations 
of a general nature about design, specifications or contracts will 
achieve little appreciable improvement, It is urged that our approach 
should now be more dynamic and that rules and regulations should be . 
framed with a view to speeding up the process of arriving at decisions, 


De In the enguing paragraphs ‘are listed the recommendations which 
we are convinced will mrkedly increase efficiency, We do not 

believe, however, thot they can be satisfactorily implemented unless 

the Ministry primarily charged with the responsibility for Public 
Construction arms itself and all its personnel with ample authority 

to discharge its responsibility speedily, confidently and efficiently, 


PREPLANNING 


be The greatest scope for economy in construction is at the 
preeplanning stage, Every project should be planned as completely 
as possible before its execution is begun, so that essential 
requirements are not overlooked, and  Rigetoet targets are achieved 
phase by phase, 
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% To achieve the above aims, the following recommendations 
are made: 


(a) Detailed physiczl Plans should be prepared for every 
Five Year Plan, as without these implementation of 
Plans is very doubtful; 


(>) Continuity in planning and data collecting programme; 

' adequate investigation of projects; sufficient time for 
preplanning; adequate staff and funds for pre-planning; 
adequate time for deteiled planning (preparation of 
drawings, bills of quantities, list of mterials 

_Yequired, general management, ete, ); 


(o) Phasing of projects so that benefits accrue frog the 
earliest possible stage; 


(a) Large projects should be planned from the outset by thd 
best available talent and professional expertise so that 
subsequent screening and eritioism may not necessitate. 
wholesale changes in designs and specifications, 


DE SIGNS AND OT HER TECHNOLOGICAL FACTORS 
Design 
8 Preparation of designs in detail well before embarking on 
construction is vital in order to ensure orderly construction and speedy 
completion, A good specification should have clarity besides being 
detailed. As Government and semi-Government organisations cannot 
possibly cope with the volume of work expected during the Fourth Plan, 
At is necessary that consultancy practices be built up in the country, 
more especially for works of a special nature, The existing P.W.D, 


and municipal building codes and bye~laws are outdated and néed .to be 
modified to bring-in more, economy in construction, 


The steps indicated below are recommended for adoption’ 


(a) Preparation by IS of uptodate design éeitands and their 
periodical review (review every 5 years); assessment of 
loads and safety factors in the design of structures 
to be reviewed; 


(b) Greater collaboretion and communication of results 
between various engineering organisations arid research 
institutions; task to be carried out by NBO and IRC; 


(c) Planning to be on a modular basis to promote progressive 
. gtandardisation at national level of construction 
components; some of the examples are doors and windows, 
electrical cree ceiling tiles,small bridge spans, 
etc; 
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(d) Every construction depertment of the Centre and of the 
States and every project quthority to mve a design cell 
and an architectural wing; in addition, a strong Central 
Design Orgenisation with accent on specialisation; steps 
to attract best brains to all design organisations and 
‘to retain continuity in design personnel; 


(e) Congultancy practices to be built up, encovraged and 
nursed with different units specialising in different 
disciplines of engineering; employment of foreign 
congultants only with approval of highest technical 
authority in the field; foreign consultants to be engaged 
only when the essential expertise and experience are not 
available in the country and then if possible on a 
partnership basis with Indien consultants; 


(f) To engure consideration of verious alternatives in 
teclmological design and construction and tom permit use 
of variety of mterials and.new techniques, particularly 
in tuildings of repetitive nature, bridges and_other. 
special structures, contractors should be encouraged to 
submit alternative tenders tased on their own design; . 


(g) A model National Buildings Code for the country as a 
whole to be prepared by ISL and periodically reviewed 
with a view to keeping it upto-date; this code’ to 
replace existing PWD and municipal codes; 


(h) A review of building bye=laws of Corporations, 
Municipalities, etc. based on model bye-laws to be 
prepared by Id; 


(i) Applice-tion of industrialised. practices to tretitional 
construction and gradual introduction of industrialised 
pre-fabrications suited to Indian conditions; 


(3) NBO to establish Development Groups for works of 
repetitive nature e.g. housing, schools, hospitals, 
offices, etc, ; 


(k) Temporary bufldings are uneconomical and wastefwtl in the 
long run and should be resorted to only when requirement 
is for a very limited period, 


10, Introduction of such mechanisation in construction 


processes as is necessary to achieve quality, speed and economy, 


ii, Construction equipment consists broadly of two types viz 
mobile plant and stationary plant. To achieve sufficiency in their 
production and to reduce idle time which may be due to exclusive 

ownership, poor maintenance, or restrictions on release of foreign 
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@xchange for spares, the following recommendations are made: 


(a) High priority to be accorded to indigenous production 
. of construction machinery and plent which, in respect of - 
certain types of equipment, is already in hand; 


(b) Standardisation of construction equipment and. categories 
‘(HK committee to deal with this subject ms elready been 
get up by IST); me | 


- (e) Modérn’ methods of maintenance of equipment, streamlining 
of procedures for ordering spares, etc , and setting up 
adequate spare facilities; — 


(a) Setting up of . equipment peers on copmercial lines and 
on-gonal basis, each zone being equipped ‘with its own 
Spa tonnt staff and. repair facilities, 


ontro 
Quality contre) is essenticl in construction projects of any 


12, 
magnitude; to be effective it must be systemtic and continuous, 
Quality mindedness should be inculcated in staff connected with a project. 


13, The following recomendations are made: . 


(a) Field laboratories at all mjor construction sites; a 
large organisation to have a central laboratory ‘assisted 
by field laboratories: specialised laboratory equipment 
and adequately trained staff for carrying out che cks; 3 


(b) Internal departmental check to be systematic and 
responsible; technical examination by an external agency 
cuts across the function of the responsible engineer and 

. undermines the cuthority of the responsible head of a 
department, 


CON STRUCTION MATERIALS | 


14 Materials constitute two-thirds of the cost of any cons truction 
work, Serious shortages are likely td be faced in the Fourth Plan > 
period in respect of building materials like Bricks & Tiles, Timber, 
Lime, Quarried materisls, Cement and Steel unless appropriate steps are 
taken to over come these shortages, 


15. The aneorcnenbioned recommendations are made: 


(a) A Building Materials Assessment & Development Cell to 
be set up in every State; NBO to act as a coordinating 
agency and’ to lay down methodology for the purpose; 


~ 


-/a 


(b) 


(c) 


(4) ¢ 


(e) 


(f) 


(g) 


(h) 


(4) 
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Bricks & Tiles: Intensification of research and 
introduction of greater mechanisation in the field of 
mnufacture of bricks and tiles; rationalisation of 
licensing policy to permit continuity of mamfacture; 


Timber: Adopting improved practices for felling, logging, 
transport and onnversion; more intensive use of secondary 
species after proper géasoning and treatment; improving 
market availebility of timber in st-ndardi dd sizes and 
quality; encouraging increasing uge of fibre boards and 
particle boards in place of solid wood and adoption of 
prestressed concrete sleepers ‘in lieu of ‘wood sleepers; 


ement and lime: Economy in cement through greater 
use of prestressed concrete, specifying concrete by 
strength, producing ready mixed concrete, making use of 
cement pouzplana mixes instead of pure cement; mking 
wee of alternative building mortars, suchas, lime 
pozgolana, lime reactive surkhi; use of cement oye? 
mix for concrete; 


_ Marketing of coment in different grades to achieve 
optimum utilisation; encouraging production cf good 
quality lime pnd factory=-produced lime pozzolana mixes; 


ied mitgrialsg: Rationalisation of licensing 
policy to permit ‘continuity of productions aoderni sation 
and greater mechenisation in the field of quarried 
production, handling and conveyance} greater use of 
light-weight and clay aggregates; 


Stee]: Greater uso of high-tensile steel and medium 
tensile deformd bers; greater use of light-weight 
Indian Standard Sectiéns, cold-formed sections and 
tubular sections; greater production of weldin,; qu-lity 
steel to permit welding on a large scele; to prevent 
over-jdesigning tested steel should be freely available; 


teri : In order to encourage develorent of 
new mterigls, such as, light-weight and clay aggregates, 
cintered fly-ash aggregates, cellular concrete blocks, 
asphaltic roofing sheets, etc,, a Building Materirls 
Development Corporation should be set up; 


Building Matericls Display Centres and Information 
Services to be get up in large towns; 


Materials management techniques, partimlarly of 
inventory control and value analysis, to be widely 
adopted, 
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THE BUSINESS OF CONSTRUCTING 


16, Production of « tailding or a structure is the result of the 
efforts of engincers and architects on the one hand and contractors 
end building mtcrialg industry on the other, These parties have to 
work as a team in a joint effort, Inck of appreciation of this factor 
has led to eortcin unsatisfrctory features in contract conditions and 
in: the working of contracts, Most of Government eontracts throw a 
disproportionate shcere of the burden of unforeseen expenditure end 
riska on contractors and, in consequenee, tenders tend to be high, 


The quantum of eonstruction in the First end Second Five Year 
Plans was below the available ccprcity of construction industry and 
accordingly no action wns fclt necessary to take any active meneures 
to expand or improvo this indotry, ‘Therefore, it appesrs thatin the 
Third Five Year Plen, it was assumed that the sonstruction industry 
would gontims to expend ovtomtieslly to cope with whatever load was 
thrown on it, In the middle of Third Plan, however, the induetry wag 
seyerely strained to meet tho inoreasing demand, 


dn the Fourth Pl-ii, the construction work is so large that 
unless definite measures are taken to expand, improve and eneournge 
this industry, tho targets will not be aehieved, 


; Tbs following measures are, therefore, suggested: 
a) 


dom of finance 


(a) At present, builders obtain fincnee mostly from private 
pertics at exorbitcnt rates of interests, boyrowings 
from banks or ad-hoc advance payments from elients are 
extrenely limited, In order to modernise construction 
industry, to speed up construction, to obtain greater 
competition, to drawein nore quelified teclnic-1] persons 
towards tuilding industry and to lower construction 
costs due to kcener competition, it is Suggested that 
short-term and long-term measures be adopted to afford 
financial help to the construction industry, 


Snort-term nesures to consist of the grant of the 
following advance p:yments out of normal budget 
allotment s 


(i) Ageinst supply of non-perishable mteriels; 

(4i) Against bank guarantee or against fidelity 
bond of an insurance company, in cage of 
projects valued at over Ry 20 lakhs; 


(iii) Against machinery (T&P) brought to site; 
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(iv) Qn execution of essential preliminary items of work, 
such as, huttings for labour, site offices, etc, and 
against guarantees, in case of projects valued at 
over fg 10 lakhs; 


Long-term measure to consist of setting up of an 
independent Finance Corporation to advance finance or the 
development and expansion of the construction industry 
generally and in prticoular to advance funds too: 


(i) Building firms and contractors; 
(411) Consulting Engineer Organisations; 
(444) Building Materials Industry. 


ipgintration of contractors 


(b) For modern construction teelniques contracting for 
construction work mst be recognised as a specialised 
industry, In order to engire that the tusiness of 
contracting is properly organised, it is necessary to 
have large (for contracts above Is 20 lakhs) building 
firms and contractors on a Netional Register, A 
guitable orgenisation should be sot up to prepare and 
maintain this register; 


Contract forns 


(c) Standard contract forms in use 1n Government departments 
throw on contractors undue share of risk for unforeseen 
conditions; terms of payment and settlement of disputes 
are inequitable; capitol gets unduly locked up in the 
form of earnest money and security deposit/retention monsy, 

revision 
Standard Contract Forms need urgent/xerkexg, An 
expert committee should be set up by the Plaming 
Commission to prepare revised Standard Contract Forms; 


Schedule of Rates 


(d) Analysis of construction costs and their comparison are 
dependent on schedule of rates, At present, there is 
a large number of these schedules varying from 
department to department d from State to State, There 
is a requirement to prepare on 4-1) India Standard 
Schedule of Rates priced on zonal tmsis. 


A muitable coll should be set up within the 
NBO to undertake this tesk. 
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AIMINI STRATIVE AND ORGANISATIONAL FACTORS 


18. I order to achieve economy, eff’ ciency and speed in 
construction works, 1t is essentzal tht the present system of public 
works administration be modified, The Buildings Projects Team of the 
Committee on Plan Projects has mde a study of this subject. The 
present system provides for unnecessary chécks and restraints which 

lead to lack of faith and confidence and to a marked tendency to avoid 
taking decisions, It does not permit of bold actaons and trfals of 
newi sand seciontific advnnces. Planning and research invwlve 

risks and also expenditure which may not always produce direct results 
The present system of tudgeting and accounting leads to avoidable delays, 


19, The following recommendations are made: 


(a) In order to ensure thet adequate authority is given to 
Heads of Construction Departments to discharge their 
responsibilities, the present gystem of seeretariat 
control be abolished in favow of a system on the lines 
of the Railway Board pattern so that both responsibility 
and authority may vest in the Head of the technical 
department and his senior technical colleagues; 


(b) At present, there is no mchinery in the Stete for 
pooling technical data and experiences with a view to 
drawing up an integrated plan of development which will 
include judicious allotment of priorities, assembly of 
resources with reference to needs of a project, drawing 
up realistic programme of execution, etc, 5 


It is, therefore, necessary to set up a high 
powered body of teclmical experts i.e, a Board of 
Engineers and Architects for each State charged 
specifically with the responsibility of coordins ting 
all engincering actavities and tendering expert advice 
on importent technical and other allhed mtters affecting 
development of the States; 


The Chairman of the Board will be the Chief 
Technical Adviser to Govt, and will have necessary 
teclnical staff to assist him The -staff organisation 
will consist troadly of Directors of plenning and 
coordination, of personnel and administration, of 
construction equipment (with a sttitable set-up on gonel 
basis to look after mechanical equipment), of 
construction materials, of work study and research 
and development and information; 


(c) Considerable rationalisation of accounting procedures 
for public works with a view to eliminating interference, 
delays, outdated rules, etc,, and making it easier 
for a project authority or head of an organimtion to 
work efficiently, this will also mean economy in 
overhead charges; 
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(¢c) Sparation of audit from accounting; 


(e) Cost Accounting Cells be created in each dopar tment 
and on all mor projects; 


(£) In order to prevent weste, sufficiency of funds during 
construction to conform to pmases of completion as 
visualised at the time of sanctioning of projects to be 
assured; budget procedures +0 be mod. fied accordingly; 


(g) NBO to be expanded to cater for Building Materials 
Assessment and Development Group, Development Groups for 
repetitive types of work, prepat ation of Stendarda 
Schcdule of Rates and greater Cissemination of technical | 
information; 


(h) There is yet. some room for ecsopory in scales and 
specifications of buildings etc, now being constructed 
from public funds, Far too muy public authorities and 
autonomous bodies are executing projects by their own 
agencies and to their own sencles and specifications. it 
is essential that overariding Suhre in this field be — 
exercised by a Construsticn of Puvlic Werks Ministry 
organised to ensure that 211 but laings ete, Tinenced from 
public funds conform to accepted «nd economical standards, 
Thig Ministry should be responsible for carrying out all 
construction works financed by the Cenirai Gov. incinding 
works for public sector enterprises and for autonomous 
organisations except works for Lofeuce, Railways end 
Irrigation & Power. 


MOTIVATION, ‘PRAINEWG MND POREIOULTY 


Motivation 


20, Motivation and incentives are largely concerned with 
psychological and human factors which have to be taxsn into account + 
get tho best out of technical personnel engaged in construction 
projects, . Incentives present sn appr opriate dovice through which 
motivation may be provided but they cannot by themselves ueet the 
present-day challenge where many complex himan problems are involved, 


21 The following recommendations are made: 


(a) Terms and conditions of service of engineering 
personnel and architects in public works departments 
need to be reviewed; pay and status of engineers and 
architects in class I services shovld rot bs lovar 
than those of any other Ail india Service for 
equivalent length of servicu, formation of “Indian 
Service of Engineers’ to be speeded un: 


(b) A teshnologist who during his employnen* acquires 
additiong] qualifications or mikes an ont standing 
contribution towards achieving sconory should b3 
appropriately rewarddc; such rewards may take the 
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form of advance increment, accelerated promotion; ete; 
‘departmental Head to be the competent authority to 
recognise and reward good achievement; 


{e) National level awards to be introduced in the fields of 
technology and economy of construction; 
Extrene 

(d) iteieen/degree of vigilance exercised in recent years by 
SE, CIE, Vigilance Departments and other similar agencies, 
though useful to some extent, acts as a disincentive to 
gerious workers resulting in loss of initiative even at 
senior levels; review of these measures is considered 
essential 


draining 


22s To enable engineers and architects to kcep abreast of rapidly 
developing technology in the field of construction, engineers and 
architects in Government employment should be encouraged to attend 
refresher courses, advance courses, specialised courses, etc, and to 
atquire postegraduate qualifications, 


22, Training facilities for construction tradesmen should be 
expanded, 

24, A system of certification of skilled tradesmen should be 
introduced, 

250 The category of mster eraftsmen should be built up, 
Publicity 

26. Wide publicity is essential for promoting achievdnent of 


significant economies. It is necessary to bring to the attention of 
engineers important technical information and data having a bearing 
on construction economy, of which a large volume-ig already available 
in the comtry as a result of past researches and actual construction 
experience, 


27, The NBO, ISI, CW&PC, Central Board of Irrigation & Power, 

the Indian Roads Congress me other similar organisations should extend 
their facilities to serve as clearing houses for technical information 
in their respective fields, all large engineering projects should 
publish detailed reports on all matters connected with the achievement 
of efficiency and economy obtained during construction operations, . 

An independent journal on ‘Engineering Construction Economy? should 

be started, 
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